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DESCRIPTION & 
PART NUMBER 

Modulator and 
Ix>op 

Compensation 

No 1007511 

800 CPS 

Compensation 

No. 1007591 

Signal 

Conditioner 

Power Supply 

No. 1007525 
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DESCRIPTION & 
PART NUMBER 

Modulator and 
Loop 

Compensation 

No 1007511 

I - 

ctf io 
<0 
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Signal 

Conditioner 

Power Supply 

No. 1007525 
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DESCRIPTION & 
PART NUMBER 

Frame Assembly 
Tray 10 

No. 1007580 

Photometer 

Electronics 

No. 1007559 

G & N Subsystem 
Supply Filter 
(Optics operate) 

No. 1007590 

G & N Subsystem 
Supply Filter 

No. 1007590 

G b N Subsystem 
Supply Filter 

(operate) 

No. 1007590 

800 CPS 5% 

Power Ampl. 

No. 1007548 
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SUBSYSTEM: 


DESCRIPTION: 


TOOLS AND 

MATFMAL: Torque Wrench 
Sling 


IMPORTANT: 


A. PROCEDURE 

1. Set the tilt axis of the table to approxi- j 
mately 0°. 

2. Set the rotary axis of the table to approxi¬ 
mately 330°. 

3. Attach the sling to the hoist and to the 

3 eye bolts provided on the IMU Mounting i 
Fixture. 

4. Place the IMU holding fixture on the table 
with the X FXT symbol facing south such that 
if the table were tilted the X FXT symbol 
would point downward. Align the slots in the 
Mounting Fixture to the slots in the tauis. 

5. Install the 6 fixture mounting bolts head 
down. Install a washer and nut on each and 
torque each nut to approximately 50 pound- 
inches. 

6. In increments of approximately 200 
pound-inches, tighten the nuts in the sequence 
illustrated to a torque level of 950 to 1000 
pound-inches. 
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MU; ROTARY TABLE LEVELING TEST 

SUBSYSTEM: 


DESCRIPTION: 


TOOLS AMO 

MATERIAL: Electronic Level 

Level Holding Fixture 

Recorder 

Torque Wrench 

IMPORTANT: 


TDRR OQQ0& 

IDC 

ASSEMBLY: 

TYPE: 

INTERVAL: 

REFERENCES: ~~ 


A. PROCEDURE 

1. Set the tilt axis of the rotary table to 
0 ° 00 * 00 ”. 

2* Set the rotary axis of the rotary table to 
60°. 

3. Mount the level holding fixture and the 
electronic level on the rotary table such that 

, the level is aligned parallel to the YpxT 
symbol on the IMU Fixture. 

4. Connect Ihe electronic level to its power 
supply and meter. Connect the recorder to 
the monitoring connector. Connect the elec- 
tronic level power supply and the recorder to 
115 V 60 cps power. Turn on the power 
supply and recorder. 

5. Calibrate the electronic level-recorder 
combination by turning the tilt axis first to 
+20** and then to -20”. Adjust the sensitivity 
such that the 20" represents an average of 
20 divisions on the paper. 

6. Set the tilt axis of the rotary table to 
0 ° 00 * 00 ”. 

f. Set the rotary axis of the rotary table to 


to 0° {±1°). 

8. Monitor the electronic level output on the 
recorder. 

NOTE 

If, while performing step 9, the trace 
goes off the paper, rescale and recenter 
the trace and repeat steps 7 through 9 
until a recording of a complete table 
rotation is obtained. 

9. Repeat steps 7 and 8 at angles of 30°, 60°, 
90°, 120°, 160°. 180°, 210°, 240°. 270°. 

300° and 330°. 

10. Set the rotary axis of the rotary table to 
an angle nuuu ihal um> electronic level is in 
line with one of the 3 table leveling screws and 
is as close as possible to a maximum or mini¬ 
mum electronic level output. 

11. Adjust the leveling screw selected in 
step 10 to bring the electronic level trace to 
a position half-way between the peaks of the 
recorded trace. 

12. Repeat steps 7 through 11 until the half¬ 
amplitude of the recorded trace for one table 
revolution is a maximum of 1 arc second. 
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INSTALLATION OF THE IMU ON THE 
JOB: IMU MOUNTI NG FIXTURE _ 

SU BSYSTEM: inertial __ 

DESCRIPTION: , 


Rev TORR 
Let Date No 

~7T </>/*« ow7 


Poqet Revised Approval 

JDC lOata Slwet* MIT I NAS 


INITIAL tiibb Q6006- 

ADC: 0Q013/I PAGE_i_0F_L- 
ASSEMBLY: __ 

TYPE: 

INTERVAL: __ 

TOOLS AND Torque Wrench 
MiTFBItt' Sling 

MMCnlflL. ^ gy Q go its 

REFERENCES: 

- IMPORTANT: 


A. PROCEDURE 

1. Set the tilt axis angle of the rotary table 
to 0° (±1'). 

2. Set the rotary axis angle of the rotary 
table to 330°. 

3. Place the IMU sling on the hoist. 

4. Mount the four eye bolts to the IMU. 

5. Attach the IMU sling to the eye bolts. 

6. Carefully hoist the IMU and position it 
above the IMU Mounting Fixture. 

7. Remove the protective coverings from the 
IMU and IMU Mounting Fixture mounting pads. 

8. Inspect the mounting pads and ali g nm ent 
pins to insure that they are not damaged and 
are free of dirt. Wipe pads and pins with 
lint free lens paper or a camel's hair brush, 
if necessary. 

9. Adjust the sling turnbuckles to level the 
IMU. 

10. Rotate the IMU until the IMU mounting 
pads are aligned with their respective IMU 
Mounting Fixture mounting pads . 

inr. 00013 rev—a— 


NOTE: Care must be taken 
in step 11 to prevent damage 
to the alignment pins on IMU 
Mounting Fixture. 

11. Slowly and carefully lower the IMU up 
to pin contact (Pads 1 & 4) of the IMU 
Mounting Fixture. 

12. Repeat Step 9. 

13. Slowly and carefully lower the IMU onto 
the IMU Mounting Fixture. 

14. Torque each of the mounting bolts to 
60 (±5) pound-inches. 

15. Set the rotary axis angle of the rotary 
table to 150° (±1°). 

16. Set the tilt axis angle of the rotary, 
table to 90° (±1°). 

E0TE_ 

Loosen mounting bolts tHEmmammmy to 
insure that IMU is resting on align¬ 
ment pins. _ 

17. Tighten the mounting bolts, in incre¬ 
ments of approximately 40 pound-inches 
in the sequence 1,3,2,4 to 200 (*5) pound- 

i Inches. / niTF 13 Mar 64 
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MB' INSTALLATION OF THE IMU ON THE MOUNTING FIXTURE 

JDC20i3j&i* 1 ^ 4 ) 

SUBSYSTEM: 


ASSEMBLY: 

DESCRIPTION: 


TYPE: 

INTERVAL: 

TOOLS AND 


REFERENCES: 

MATERIAL: Torque Wrench 

IMU Sling 



4 Eye Bolts 



IMPORTANT: 



A. PROCEDURE 

vent damage to the alignment pins on 


the holding fixture. 

1. Set the tilt axis angle of the rotary table 

11. Slowly and carefully lower the IMU 
up to pin contact (Pads 1A 4) of the IMU 

to 0 # (±10. 

2. Set the rotary axis angle of the rotary 

mounting fixture. 


table to 330*. 

12. Repeat Step 9. 

3. Place the IMU sling on the hoist. 

13. Slowly and carefully lower the IMU 

4. Mount the four eye bolts to the IMU. 

onto the IMU mounting fixture. 

5. Attach the IMU sling to the eye bolts. 

14. Torque each of the mounting bolts 

6. Carefully hoist the IMU and position it 

to hand tightness 

•" - i 

above the IMU mounting fixture. 

15. Set the rotary axis angle of the 

7. Remove the protective coverings from the 

rotary table to 150° (± 1°). 

IMU and IMU mounting fixture mounting pads. 

16. Set the tilt axis angle of the rotary 

8. Inspect the mounting pads and alignment 

table to 90° (± 1°). 

pins to insure that they are not damaged and 

17. Tighten the mounting bolts, in i 

are free of dirt. Wipe pads and pins with 

increments of approximately 40 pounds-^ 

lint free lens paper or a camel's hair brush. 

inches in the sequence 1, 3,2,4 to 200 j 

if necessary. 

(±5) pound-inches. • 

9. Adjust the sling turnbuckles to level the 

18. Connect the coolant supply line to j 

IMU. 

inlet fitting near J3. Connect the cool- 

10. Rotate the IMU until the IMU mounting 

ant return line to the outlet fitting near 

pads are aligned with their respective IMU 

J4. 


fixture mounting pads. 

NOTE 

Care must be taken in step 11 to pre- 


















INSTALLATION OF THE TABLE MOUNTED 
PSA HOLDING FIXTURE ASSEMBLY ON THE 
MB: ROTARY TABLE . _ 

SUBSYSTEM: inertial 
DESCRIPTION: 


Rev TDRR 

Let Dote No 


Pages Rtvlaed 
JDC iDato Sheet* 


INITIMTDRB Q6QQ6 _ 

■£DKK 0 9 9 4 5 jUN g iom 
JDC: 00Q14-p, W6 E_L-OF!x. W 

ASSEMBLY: 

TYPE: 

INTERVAL: 

I TOOLS AN9 Torque Wrench 


MATERIAL: 


Sling Assembly 


flpprovol 
MIT I NASA 


RCrEREKCiES: 

ATP* - I,6IS,49 7 
IMPORTANT: 


A. PROCEDURE 

1. Mount the GSE-PSA Junction Box to the 
PSA Holding Fixture Assembly by inserting 
and tightening the 8 mounting screws. 

2. Attach the PSA Holding Fixture sling 
assembly to the hoist and to the two eye bolts 
provided on the PSA Holding Fixture. 

3. Place the PSA Holding Fixture Assembly 

on the rotary table such that its centerline is 
along the Xpx t axis of the IMU Mounting 
Fixture and the mounting slots line up with 
the slots in the rotary table., . I 

4. Insert the mounting bolts head down in the I 
slots in the rotary table and PSA Holding 
Fixture. 

5. Attach and tighten the nuts to the mounting 
bolts. 

6. Set rotary table tilt axis to 45 (±10°). 

NOTE: If the Cold plate of 
the fixture assembly is 
nearest the operator, tray 


• 1 is on the left and tray 10 is 

on the right. 

7. Insert the 10 PSA trays into the junction 
box. 

8. Tighten the 10 captive screws (one on 

the face of each tray) to a torque of 12 pound- 
inches. 

9. Place the PSA Test Point Adapter on the 
PSA Holding Fixture Assembly and fasten it ‘ 
to the holding fixture with two screws. 

10. Attach the connectors from the PSA 
Test Point Adapter to the PSA Trays. 

11. Attach the interconnect cables with ex¬ 
ception of those going to the D and C equip¬ 
ment as illustrated. 

12. Connect the IMU coolant supply line to 
the inlet fitting near J3. Connect the IMU 
coolant return line to the outlet fitting 
near J4. 

13. Connect the PSA coolant supply and 
return lines to the PSA ooldplate. 


IDC OOOU MY A 


flATT 13 Mar 64 
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INSTALLATION OF THE TABLE MOUNTED 
PSA HOLDING FIXTURE ASSEMBLY ON 

JOB THE ROTARY TABLE | JOC 00014 H£V C PAGE 3 <y 4 


SUBSYSTEM INERTIAL_| ASSY. 



Figure 1. ISS Test Configuration (ISS Test Stand) 
I 

























































































INSTALLATION OF THE TABLE MOUNTED 
PSA HOLDING FIXTURE ASSEMBLY ON 

jpg THE ROTARY TABLE_| jpp 00014 rev D PAGE 3 qf 4 


SUBSYSTEM INERTIAL 
























INSTALLATION OF THE TABLE MOUNTED 
PSA HOLDING FIXTURE ASSEMBLY ON 


JOB THE ROTARY TABLE 

JDC 00014 REV D PAGE 4 OF 4 

SUBSYSTEM INERTIAL 
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TDRR 06000 

Installation of the Table Mounted PSA Holding Fixture As- 
semblv on the Rotarv Table 


SUBSYSTEM: 

ASSEMBLY: 

. DESCRIPTION: 

TYPE: , 


INTFRVAl: 

TOOLS AND 

REFERENCES: 


MATERIAL: Torque Wrench 
Sling Assembly 


IMPORTANT: 


A. PROCEDURE 

1. Mount the GSE-PSA Junction Box to the 
PSA holding Fixture Assembly by inserting 

» and tightening the 8 mounting screws. 

2. Attach the PSA holding fixture sling as¬ 
sembly to the hoist and to the two eye bolts 
provided on the PSA holding fixture. 

3. Place die PSA H aiding Fixture Assembly 
on the rotary table such that its centerline is 
along the X yxT axis oi the IMU mounting 
fixture and the mounting slots line up with 
the slots in the rotary table. 

4. Insert the mounting bolts head down in 
the slots in the rotary table and holding fix¬ 
ture. “ 

5. Attach and tighten the nuts to the mount¬ 
ing bolts. 

NOTE 

If the cold plate of the fixture assembly 
is nearest the operator, tray 1 is on 
the left and tray 10 is on the right. 

6. Insert the 10 PSA trays into the junction 
box. 

7. Insert and tighten the 10 hold down screws 
(one on the face of each tray) to a torque of 


12 pound-inches. 

8. Place the PSA Test Point Adaptor on 

the PSA Holding Fixture Assembly and 
fasten it to the holding fixture with two , 
screws. : 

9. Attach the connectors from the PSA Test 
Point Adaptor to die PSA Trays. 

10. Attach the interconnect cables to the 
GSE-PSA Junction Bax. 


I 

I 


I 


INCHES 

■H- 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 



















eiiii 


S h 13 




•S o> 3 35 

* 2 SIo- 

a °3 8S 
S-S8 t,,n 


3 I® S'"* 


v ri v 

S •dHn ^ 

I 1*5*1 

«. *-gi £| * 

i ^ 

B se s ^ 54 

1 f«!? Is 

s 3 ;= g :« 

ri jII'” 


* 8 * ** o 

H-H4J C ft 

fsfjg 

*hu 

•as* £ 

|l%3l 

liPS- 0 

«*8«* 

«!?!. 

|H?1| 

||!il| 

l^sgsa 

EJJfl I 


i *3 

*1a 


$ 9 " 8 

s»3? 

O *h , d *ei 


txo d -p 

g £23 


-P rd & 

gg 

(ill 

M* 


O H w 43 >> d +3 rd 

IME3 ! gs § 


&« 55 la 

“ 5 g 

•9 8 S’U&S 
*■= “S4 

- AM 


O «P « « 

* °£ « 
« m a 

slis 





•8 § 3 
•* at m 

All 

His 

fn; 

H hW 

■§ « W 8 

i*e3 

fl5*| 

£^9 8 

Ilia 

« $ « 


o 9 -p 
a > d> 0 
a) a 

"sis 
*5 JP 
8*'S'8 

Got! 


*|S ft 

l*i r 


iH - g 

Jf- 


8 ? f 

SS$&* 

€|83£ 

?> 2 S 2 1 
Fh +* s s ~ 

-lerls 

a* 

“8 §£*■“ 
5 & 8 J 8 8 
S3^8« 
48 "S8 8, a 
•8 3 92*1 

^lausa 

f> fc fc fl .. ^ 


S 8 9 « 8 9 

Ann 


B*Sa 

5 ^ «d 

*g:S 

mt 


• Si 4> 
CV 1 O g « 

JHi 


2 S *2 


f* «*. 

jlJ|* 

*8.fc9 

SSSfio 


1 * £ "8 s 

■P S ,q O 


:»m 

4 ) -P an 
3 . .. .. 


.is i e 

5 IS«cj 

U 4) M 4> 0 
H O 4> 




I 11111 11 I I | | | 

8 S 8 § g I 8 1 3 8 8 8 8 

^ w (S w ol! o! <$)<£> oH o!i o§ 








5 3 *3 3 3 

8 g g g g 

o o o o o 

3 ra w ra ra 


if is f 


iL». 


II' 
















































































































■> &-> ,<y- ... ••fit.'* „**#»<** * f-wi»r4i(Hi«ri ‘‘^ '* 5 ** li 


APOLLO 68N 
EQUIPMENT TEST 
DATA SHEETJ^OF-Jl. 


JOC 

no. °22i5 


DATA AND CALCULATIONS (Rot 



w-HJ 'p rn- V"®r 


PREVIOUS CALIBRATION (Rotary Axis Horizontal) 

For comparison of data obtained In sections E and F 

GO I 150 I 240 I 33o" 


NEW CALIBRATION obtained from Sections G and H of this JDG 
(Rotary Axis Horizontal) 







































B*. ROTARY TABLE ROTARY AXIS CALIBRATION 
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PREVIOUS CALCBRATIOH (Hit Axis) 

For comparison of data obtained in Sections A and B 
Date of previous calibration: 


0° 

30° 

60 ° 

90° 
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HEW CALIBRATION 

As obtained from Sections C and D 
























































































































































"This PROCEDURE is also applicable for 
mounting CDU's in the PSA/CDU/DSC 
HOLDING FIXTURE (Tool No. F751887). 
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JOB: INSTALLATION OF THE CDU'S IN THE HOLDING FIXTURE 

— van Q*r 

JOC 00017 (Sheet 1 of 1) 

SUBSYSTEM: 

ASSEMBLY: 

DESCRIPTION: 

TYPE: 


INTERVAL: 

TOOLS AND 

REFERENCES: 

MATERIAL: 


IMPORTANT: 



PROCEDURE: 


A. PREPARATION 


1. Visually Inspect the test harness and 
CDU connectors. Inspect for any bent or 
pushed back pins. Notify proper authority 
of any defective connectors. 

B. PROCEDURE 

1. Insert the 3 CDIPs into the inner, middle 
and outer glmbal CDU slots provided in the 
G&N Holding Fixture and secure them. 

2. Attach the respective connectors to the 
CDU* s. 

3. Compare the CDU serial numbers with 
the System Log to confirm that the assign¬ 
ment of CDU 1 s to inertial axes is correct. 
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INSTALLATION OF THE DISPLAY AND 
CONTROL PANELS IN THE G&N 

JOB: MOUNTING FIXTURE 

1964 

INITIAL TDRR oeooe 

IOC: ooois /f PAfiF 1 Of 1 

SUBSYSTEM: inertial 

ASSEMBLY: 

BESCRIPTION: 

■e - • 

TYPE: 

INTERVAL: 

TOOLS AND 

MATERUL: 


Rtv 

Let 


Oat* 




TDRR 

No 


JDC 


Poqet Revised 




Data Sheets 


Approval 


MIT NASA 


REFERENCES: jdc 00014 
fcTP 1 , 015, 4*tn 


IMPORTANT: 


A. PROCEDURE 


1* Insert the control electronics into the 
G&N Mounting Fixture. Insert and tighten 
the holding screws. 

3. Insert the display and control eleotronfbs 
package into the G&N Mounting Fixture. 
Insert and tighten the holding screws. 

3. Place the G&N Indicator Control Panel on 
the G&N Mounting Fixture. Tighten the hold¬ 
ing screws. 

4 T»t-n»TT_« .t «« 

• Jt UHW iiUU WNIUUi UU UM MtM 

Mounting Fixture. Tighten the holding screws 
5. Inspect and connect the applicable con-' 
neotors to the equipment Installed in steps 
1 through 4 per cabling diagram of JDC 
00014. 


JDC 00018 RFV 


DATE. 13 Mar 64 
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INSTALLATION OF THE DISPLAY AND CONTROL 
PANELS IN THE G&N HOLDING FIXTURE 




















































































INSTALLATION OF THE TABLE MOUNTED 
PSA HOLDING FIXTUHE ASSEMBLY ON 
VQt THE ROTAHV TABLE_ 


»U MY STEM INERTIA L 


JPC 00024 WEV A PAGE I OF I 


ASSY 



Figure 2. ISS Test Configuration (Universal Test Stand) (Series 50) 
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)0B: INERTIAL SUBSYSTEM TURNOFF 

SUBSYSTEM: inertial 
DESCRIPTION: 

TOOLS AND 
MATERIAL: 


TDRR 03000 
m ,29 Jan r4 

JDC 00030 (Sheet loti) 

ASSEMBLY: 

TYPE: 

INTERVAL: 

REFERENCES: 


A 


IMPORTANT: 


A. NORMAL PROCEDURE 


The following procedures will tarn off 
the ISS only, leaving the OIA turned on. 

1. Press the OIA ON pushbutton on the Test 
Control panel. 

2. Monitor the Test Control panel and note 
that the following pushbuttons are lighted. 

OIA PILOT POWER/OIA DUCOSYN 
POWER ON 

OIA ON/ISS POWER DISABLED 
PROCEED indicator of the PROCEED/ 
ISS STANDBY pushbutton 

3. Monitor the Temperature Monitor Con- * 
trol panel to insure that the AUX HTR PWR 
indicator and 115 Y 60 CPS pushbutton are 
lighted and that the IMU TEMP MODE switch 
is set to AUTO OVRD. 


1. Press either the POWER OFF pushbutton 
on the Test Control panel or the POWER OFF 
pushbutton on the Emergency Shutdown Panel 
of the G&N Coolant and Power Console. 

2. Monitor the Test Control panel to insure 
that the OIA PILOT POWER/OIA DUCOSYN 
POWER ON indicator is lighted. 

3. Monitor the Temperature Monitor Control 
panel to insure that the AUX HTR PWR indi¬ 
cator and the 115 V 60 CPS pushbutton are 
lighted and that the IMU TEMP MODE switch 
is set to AUTO OVRD. 

4. Monitor the Current Source Monitor 

panel to insure that the POWER lamp is 
iighied. . , 

5. Monitor the Apollo Computer Simulator 
panel to insure that the STANDBY POWER 
ON lamp is lighted. 


B. ALTERNATE PROCEDURE 


The following procedures turn off both 
the ISS and the OIA. 
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JOB: INERTIAL 8UB8Y8TEM TURNOFF 

SU BSYSTEM: inertial _ 

DESCRIPTION: ^ 


Rtv TDRR 

Let Date No 


Poqes Revised 


Approval 


lDoto Sheets I MIT 


INITIAL TDRR_ 2§22§- 

)DC: 00030 

ASSEMBLV: _ 

TYPE: 

m mv. __ 

TOOLS AND 
MATERIAL: 

REFERENCES: 


IMPORTANT: 


A. NORMAL PROCEDURE 

NOTE: The following pro¬ 
cedures will turn off the 
ISS only, leaving the OIA 
turned on. 

1. Press the OIA ON pushbutton on the Test 
Control panel. 

2. Monitor the Test Control panel and note 
that the following pushbuttons are lighted. 

OIA DUCOSYN POWER ON 
OIA ON/ISS POWER DISABLED 
PROCEED indicator of the PROCEED/ 
ISS STANDBY pushbutton 

3. Monitor the Temperature Monitor Con¬ 
trol panel to insure that the AUX HTR PWR 
indicator and 115 V 60 CPS pushbutton are 
lighted and that the IMU TEMP MODE switch 

, is set to AUTO OVRD. 


NOTE: The following pro¬ 
cedures turn off both the 
ISS and the OIA. 

1. Press either the POWER OFF pushbutton 
on the Test Control panel or the POWER 
OFF pushbutton on the Emergency Shutdown 
Panel of the GAN Coolant and Power Console. 

2. Monitor the Test Control panel to insure 
that the OIA PILOT POWER/OIA DUCOSYN 
POWER ON indicator is lighted. 

3. Monitor the Temperature Monitor Control 
panel to insure that the AUX HTR PWR indi¬ 
cator and the 115 V 60 CPS pushbutton are 
lighted and that the IMU TEMP MODE switch 
is set to AUTO OVRD. 

4. Monitor the Current Source Monitor panel 
to insure that the POWER lamp is lighted. 

5. Monitor the Apollo Computer Simulator 
panel to insure that the STANDBY POWER 
ON lamp is lighted. 


B. ALTERNATE PROCEDURE 



































. IMITUI THRU 06006 _ 


JOB: ISS TEST INITIAL CONDITIONS 

SUBSYSTEM: inertial _ 

DESCRIPTION: 


Rtv TDRR Poq«» Revised API 

L*» Dot* No JDC lOoto Shots MIT 


Approval 


JOB: 00Q31 X> 
ASSEMBLY: 

TYPE: 

INTERVAL: 

TOOLS AND 
MATERIAL: 

REFERENCES: 


PAEE_1_0F_L 


A. PREPARATION 

1. Visually inspect the test harness at the 
IMU, the GSE-PSA Junction Box, the GSE 
Junction Box, and the OIA. 

B. PROCEDURE 

1. Set the TRANSFER switch on the IMU 
Control panel to COMPUTER. 

2. Set switches on the G and N Indicator 
Control Panel aa follows: 

IMU TEMP MODE switch to AUTO 
OVERRIDE 

MAP ft DATA VIEWER POWER ft 
BRIGHTNESS switch to OFF 
OPTICS mode switch to ZERO OPTICS 
SEXTANT POWER switch to OFF 
OPTICS CONTROLLER MODE switch 
to DIRECT 


-IMPORTANT: 

panel to insure and record that the following 
indicators are lighted. 

115 V 60 CPS 

AUX HTR PWR 

G ft N PANEL BYPASS 

4. Set the IMU TEMP MODE switch to 
AUTO OVRD. 

5. Monitor the Test Control panel to insure 
and record that the following indicators are 
lighted. 

OIA PILOT POWER 
OIA DUCOSYN POWER ON 

6. Insure and record that the ALARM 
INHIBIT pushbutton on the Monitor Panel 
is not lighted. 

7. Set the MONITOR METER SELECT 
switch on the Temperature Monitor 
Control panel to AUX HTR CURRENT 
and record MONITOR METER indi- 


ATTITUDE IMPULSE ENABLE switch 8. Set the MONITOR METER SELECT 
to OFF. switch to AUX IRIG TEMP and record 


3. Monitor the Temperature Monitor Control I MONITOR METER indication. 


me 00031 REV—B- 


tlATE 3 Apr 64 




JOB: ISS TEST INITIAL CONDITIONS 

SUBSYSTEM: inertial 

9. Monitor the G ft N Coolant and Power 
Console to determine and record the temper¬ 
ature and flow rate of the coolant supply fluid. 

10. Observe and record that the STANDBY 
POWER ON lamp on the Apollo Computer 
Simulator panel is lighted. 

11. Monitor the Current Source Monitor panel 
to determine and record that the POWER lamp 
is lighted. 


IOC 00031 _ REV_B_ 















7. Set the MONITOR METER SEIECT switch 
on the Temperature Monitor Control panel 
to AUX HTR CURRENT and record MONITOR 
METER Indications. 

8. Set the MONITOR METER SELECT switch 
to AUX IRIG TEMP and record MONITOR 
METER Indication. 

9* Observe and record that the STANDBY 
POWER ON lamp on the Apollo Computer 
Simulator panel is lighted. 

10. Monitor the Current Source Monitor 
panel to determine and record that the 
POWER lamp is lighted. 
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REMARKS: 



REMARKS: 
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TEST DATE: 


operator: 


JOB- TURNON OF OPTICS INERTIAL ANALYZER 
(OIA) POWER 

DESCRIPTION: 


PARAMETER 


MIN 

VALUEh 


34 

PRIME POWER 

PUSH RESET 

lighted 


LOW 

flashing 


alarm bell 

on 

35 

ALARM INHIBIT 

lighted 


alarm bell 

off 

36 

PRIME POWER 

PUSH RESET 

out 


LOW 

out 


ALARM INHIBIT 

out 

38 

PRIME POWER 

PUSH RESET 

lighted 


LOW 

flashing 


alarm bell 

on 

39 

ALARM INHIBIT 

lighted 


*! a rr7 bell 

r>ff 

40 

PRIME POWER 

PUSH RESET 

out 


LOW 

out 


ALARM INHIBIT 

out 

42 

PRIME POWER 

PUSH RESET 

lighted 


LOW 

flashing 


alarm bell 

on 

43 

ALARM INHIBIT 

lighted 


alarm bell 

off 


♦To be used as retired or de& ired 
REMARKS: 


_ INITIAL TDRR 06006 

JDCD -00032 REV b 
SHEET 4 OF 6 
6 AND N SYSTEM NO. 

JDC REF NO. ooo 32 REV b 

RECORDED VALUES I MAX IrEjIaCCI 

i- 1-77— VALUE I 

1st 2nd* 3rd* 


TEST DATE: 


OPERATOR! 


JOB: TURNON OF OPTICS INERTIAL ANALYZER 
(OIA) POWER 

DESCRIPTION: 


JDC PARAMETER UNITS 
ITEM 

NO. _ 

44 PRIME POWER 
PUSH RESET 

LOW _ 

ALARM INHIBIT 

46 Simulated degree 

IRIG 

_ TEMP 

49 Simulated degree 

IRIG 

_ TEMP 

50 AUX HOT _ 

TEMP CONTROL 
PUSH RESET 
CONTROL FAIL 

______ alarm bell 

51 ALARM INHIBIT 

_ alarm bell _ 

52 ALARM INHIBIT _ 

TEMP CONTROL 

PUSH RESET 

CONTROL FAIL _ 

AUX HOT _ 

RESET IN 

_ PROGRESS _ 

54 Simulated degrees 

IRIG 

_ TEMP _ 

♦To be used as required or desired 

REMARKS: 


MIN 

VALUE r 


out 

out 

degrees -0.5 


degrees I 4.5 


_ INITIAL TDRR 06006 

"ZE R JDC D -00032 REV B 

_ SHEET 5 OF 6 

G AND N SYSTEM NO. 

JDC REF NO. 00032 REV B 

RECORDED VALUES MAX REjlACC] 
lT t " I 2nd* 1 3rd* VALUE 1 


degrees -4.5 


TEST DATE: _ OPERATOR: 

JOB: TURNON OF OPTICS INERTIAL ANALYZER 
(OIA) POWER 

DESCRIPTION: 


PARAMETER 


UNITS MIN 

VALUE - 


INITIAL TDRR 06006 
TZ1 JDC D -00032 REV B 

_ SHEET e OF 6 

G AND N SYSTEM NO. 

JDC REF NO. 00032 REVb 

RECORDED VALUES I MAX TrEjIaCCI 

-1-1-■— VALUE | 

1st T 2nd* 3rd* 


55 

AUX COLD 

lighted 


TEMP CONTROL 

PUSH RESET 

CONTROL FAIL 

lighted 


alarm bell 

on 

56 

ALARM INHIBIT 

lighted 


alarm bell 

off 

57 

ALARM INHIBIT 

out 


TEMP CONTROL 

out 


PUSH RESET 

CONTROL FAIL 



AUX COLD 

out 


RESET IN 

PROGRESS 

lighted 


♦To be used as required or desired 
REMARKS: 
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♦To be used as required or desired 
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lighted 

flashing 
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flashing 
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PARAMETER 
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PRIME POWER 
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TEST DATE: 


OPERATOR 


JOB: first time turnon of inertial 

SUBSYSTEM (ISS) POWER 

DESCRIPTION: 


TDRR 08006 
joc-D-ooo33 2%»Jan g 4 
SHEET 4 OF « 

6 AND N SYSTEM NO. 

JUUKtf NO. 00033 RtV 



JDC PARAMETER UNITS MIN RECORDED VALUES MAX REJ ACC 

ITEM VALUE -1-1- VALUE 

NUMBER 1st 2nd* I 3rd* 


800 cps 5% volts 26.6 

gyro wheel 
supply 0° 

800 cps 5% volts 26.6 

gyro wheel 
supply 90° 

25.6 kc volts 2.375 

encoder ex¬ 
citation 

supply __ 

-28 VDC volts 21.5 

supply __ 

400 cps 1/2V volts 4.97 

0$ output 


400 cps 1/2V volts 4.97 


22.h 

400 cps 1/2V 
IT 0 Output 

22. i 

iOO cps 26V 

output 

26 

800 cps 

supply 

frequency 

28 

3200 cps 

supply 

frequency 




TEST DATE: 


OPERATOR 


JOB-* FIRST TIME TURNON OF INERTIAL 
SUBSYSTEM (ISS) POWER 

DESCRIPTION: ~ 


TDRR 06006 
29 Jan «4 

JDCD-00033 REV 
SHEET s OF e 


JDC PARAMETER UNITS MIN 
ITEM VALUE 

NUMBER 


33 

(NOTE) I 


25.6 KC se< 

supply 25. 

frequency 

400 cps se< 

supply 40< 

frequency 

WHEEL RUN-UP 


COARSE ALIGN 


MANUAL ALIGN 


sec 99998 
25.6K- 



PIPA moding 


IG-CDU16X mv 

resolver 

output 


MG-CDU16X mv 

resolver 

output 


G AND N SYSTEM NO. 

JDC REF NO. REV 

RECORDED VALUES I MAX REJ ACC 

-1-1- VALUE 

1st 2nd* 3rd* 




TEST DATE: 


OPERATOR 


JOB*’ FIRST TIME TURNON OF INERTIAL 
SUBSYSTEM (ISS) POWER 

DESCRIPTION: 


JDC PARAMETER UNITS MIN 
ITEM VALUE 

NUMBER 


TDRR 06006 
29 Jan @4 

_ JDC-D -00033 REV 

, SHEET 6 OF 6 

’ _ 6 AND N SYSTEM NO. 

JDC REF NO. 00033 REV 

RECORDED VALUES I MAX REJ ACC 

-1-1— .. . . VALUE 

1st 2nd* | 3rd* 


OG-CDU16X mv 

resolver 

output 
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REFERENCES Sections 3-4.4, 

3-4.11.4.4 and 3-4.1 of Inertial Sub- 

nvatem ATP 1015497 
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IQB: NORMAL 183 and OIA POWER TURNON 

SUBSYSTEM: inertial 
DESCRIPTION: 

TOOLS AND 
MATERIAL: 


JDRR 06006 
,29 Jan 6 4 

IOC 00034 (Sheet 1 oT2) 

ASSEMBLY: 

TYPE: 

INTERVAL: 

REFERENCES: ~ 


IMPORTANT: See below. 

IMPORTANT: This JDC may be used at the 
discretion of the test operator 
in place of JDC 00032 and 
JDC 00033 only after JDC 00032 
and JDC 00033 have been pre¬ 
viously completed on the sys¬ 
tem being tested. 

A. PREPARATION 

1 . Visually inspect the test harness and con¬ 
nectors at the IMU, die GSE-PSA Junction 
Don, die GSE Junction Box. and die Optics 
Inertial Analyzer. 

2. Inspect the CDU's and the PSA trays to 
Insure that they are properly secured. 

B* PROCEDURE 

1* Insure that the coolant supply is turned on. 

Refer to JDC_for turnon instructions. 

2* Turn on the OIA by pressing the OIA ON 
pushbutton on the Test Control panel. 

3. Insure that the G&N POWER A BUS indicator 


of the G&N POWER A BUS/G&N POWER B 
BUS pushbutton is lighted. 

NOTE 

Observe that the PROCEED indicator 
of the PROCEED/lSS OPERATE 
pushbutton lights approximately one 
minute after step 4 is completed. 

4. Apply the +28VDC Standby power to the 
E3S by pressing the PROCEED/lSS STANDBY 
pushbutton. 

5. Insure that the TRANSFER switch on the 
IMU Control panel is set to COMPUTER. 

6. Insure that the following indicators and 
pushbuttons on the Temperature Monitor Con¬ 
trol panel are lighted. 

G&N PANEL IN 
AUXHTRPWR 
115 V 60 CPS 

7. Insure that the following indicators and 
pushbuttons on the Test Control panel are 
lighted. 

ISS STANDBY 
OIA ON 

: IMU CONTROL PANEL NORMAL 


JOB: NORMAL ISS and OIA POWER TURNON 

OLA DUCOSYN POWER ON 
IG DRIVE INHIBIT 
MG DRIVE INHIBIT 
OG DRIVE INHIBIT 
G&N POWER A BUS 

8. Set the IMU TEMP MODE switch on the 1 
Temperature Monitor Control panel to AUTO 
OVRD and press the PSA HTR PWR/AUX HTR 
PWR pushbutton, as necessary, to insure 
that the PSA HTR PWR in dicator is lighted. 

9. Insure that the CONTINUOUS MONITOR 
indicator of the CONTINUOUS MONITOR/ 
MONITOR HOLD pushbutton on the Monitor 
Panel is lighted. 

10. Observe the Monitor Panel to confirm that 
the ERROR DETECT indicator and ALARM 
INHIBIT pushbutton are not lighted. 

11, Observe the Temperature Monitor Control 
panel to confirm that the FAILURE LIGHTS 
are not lighted. 

NOTE 

Observe that approximately 40 seconds 
after step 11 is performed, the WHEEL 
Pttw-ttp, tmtt tiet.AY, and COARSE * 
ALIGN indicators on the Test Control 
panel go out, and the FINE ALIGN indi¬ 
cator lights. 

12., Apply +28VDC Operate power to the ISS 
| by pressing the ISS OPERATE pushbutton. 

I 13 ,. Insure that the following indicators and 
pushbuttons on the Test Control panel are 
lighted. 

| ISS OPERATE 

j IG DRIVE INHIBIT 

1 MG DRIVE INHIBIT_ 


TDRR 06006 
.29 Jan q 4 - ' 

_ I JDC 00034 (Sheet 2 of 2) 

■ ...—x' — - . ' ^ 

OG DRIVE INHIBIT 

ISS MODING OIA CONTROLLED 

IMU CONTROL PANEL NORMAL 

14. The following indicators and push¬ 
buttons on the Monitor panel may be lighted. 

| ERROR DETECT i 

IMU FAIL | 

IG SERVO ERROR i 

MG SERVO ERROR 
OG SERVO ERROR 

CONTINUOUS MONITOR_ 

15. Enable the gimbal loops by pressing the 
MASTER RESET pushbutton on the Test 
Control panel. 

16. Insure that the following pushbuttons and 
indicators on the Test Control panel are 
lighted. 

OIA ON 

ISS STANDBY 

ISS OPERATE 

G&N POWER A BUS 

IMU CONTROL PANEL NORMAL 

ISS MODING CMA CONTROLLED 

MASTER RESET 





* 4%%<#****4 4 


APOLLO GftN 
EQUIPMENT TEST 
DATA SHEETJi_OFJS— 

POWER SUPPLY TESTS 


PARAMETER I UNITS MIN 

I I VALUE 


C. 2. I 800 cpS 1% 

B. 1. a| supply voltage 


800 cps 5% 
blower A motor 

ex citation 


800 cps 5% 
gyro wheel 
supply output 
"A" voltage 


800 cps 5% 
gyro wheel 
supply output 
"B" voltage 


25.6 KC 
supply output 


RECORDED VALUES 


1st I 2nd* I 3rd* 


volts 27.72 


volts 26.6 


volts 26.6 


volts 26.6 


volts 2.375 


volts 1.969 


volts -21.5 


volts I 35.31 


C. 2. PI PA PTE 

B. 1. i supply 32V output 

C. 2. I RIG PTE volts 35.95 

B.l.j supply 120V 

output_______ 


« TO RE USED Aft REQUIRED OR 0ESIRE0 




APOLLO 6 8 N 
EQUIPMENT TEST 
DATA SHEET JL.0F-S— 

POWER SUPPLY TESTS 


PARAMETER 


UNITS IMIN 

VALUE 


IRIG PTE 
supply 32V output 

volts 

26.5 

800 cps 1% 

800 cps sync set 
phase 

degrees 

-10 

3200 cps 2V 

3200 cps sync 
set phase 

degrees 

-20 

3200 cps 

square wave 

4 A voltage 

volts 

P-P 

16 

3200 cps 

square wave 

4 B voltage 

volts 

P-P 

16 


C. 2. 

B. 8 

-28 VDC 

supply noise 

volts 

P-P 

C. 2. 

B. 9 

IRIG PTE 

supply 1*0 V 
output noise 

volts 

P-P 

C.2. 

IRIG PTE 

VO 

Its 

B. 10 

supply 32V 
output noise 

p- 

p 


C. 2. IRIG PTE 

B. 11 supply 12 V 

output noise 

C. 2. PIPA PTE 


« TO BE USED Aft REQUIRED OR DESIRED 


RECORDED VALUES 


1st | 2nd* | 3rd* 


REJ ACC 




APOLLO 6 ft N 
EQUIPMENT TEST 
DATA SHEET JL OF JL_ 

POWER SUPPLY TESTS 


JDC 

ITEM 

NU 

PARAMETER 

UNITS 

C.2. 

B. 12 

PIPA PTE 
supply 120V 
output noise 

volta 

P-P 

C.2. 

B. IS 

PIPA PTE 
supply 32V 
output noise 

volts 

P-P 


800 cps 5% 

"A" phase wrt 

800 cps 5% "B" 
output 

degrees 


RECORDED VALUES MAX REJ ACC 

-1-1-VALUE 

1st I 2nd* I 3rd* 


« TO BE USED Aft REQUIRED OR DESIRED 


u-i-cj 
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POWER SUPPLY TESTS 


1 JOC f REV. i?.. PAGE -L.0F.2. 
INITIAL TOR * 06006 as. P6S JL 


SUBSYSTEM INERTIAL 
INSCRIPTION 

800 cps l£ Supply Test 


Rev. 


TORR 

PAGES 

REVISED 

Ltft. 

Date 

NO. 

JOC 

D.S. 

A 

] >’29/64 

06006 

All 

A-J. 

B 


09810 

2 

1 


APPROVAL REFERENCES 
MIT I NASF Section 3-4.1.1 of Inertial 
I Subsystem ATP 1015497 

U/J 0/^1 IMPORTANT This test need not be 

_ * performed if JDC 00059 has been 

successfully completed. _ 

zzzi mu interval 

__ __ As Required " 

TOOLS AND 
MATERIAL 


Am PREPARATION • 

1* Establish a MASTER RESET condition* 

t- Connect the input bus to the Digital 
Voltmeter (DVM) by setting the Primary 
ASflwai Selector panel to 220. 

Adjust the AGE VOLTAGE ADJUST control 
OB the Test Control panel until the DVM 
indicates an input bus voltage of 27*5 
(± 0 . 25 ) vdc. 


DISPLAY TIME (N 2 ) switch to 10> 

INPUT SELECTOR switch to C sense 
CLOCK FREQUENCY SEEVIDKlf! switch to 1 
SAMPLE TIME (\) switch to 6400 

NOTE} The D SIGNAL indicator shall be 
lighted before performing step B. 3 . If 
not, press the D SIGNAL/D FUIfiE pushbutton 
to light the indicator. 

5. Determine and record the frequency of the 
800 cps 1 it supply output on the Counter by 
setting the COUNTER INPUT ‘D* SIGNAL switch to 1. 


1* After the ISS has been in OPERATE for 
15 minutes, set up the Primary Signal 
•elector panel to monitor the 800 cps l£ 
supply output (121) on the DVM and record 
the voltage value. 

•« Set switches and controls on the Counter 
ns follows: 

FUNCTION switch to RATIO or PERIOD 
CLOCK SEIECTOR switch to INTERNAL 
SENSE SELECTOR switch to FWD 
DISPLAY RESET switch to ZERO 


N01E: After performing step B.4 the 
following pushbuttons on the Monitor Panel 
may be lighted. 

ERROR DETECT 
ACCEL. FAIL 
X FIPA ERROR 
Y FIPA ERROR 
Z FIPA ERROR 


SUBSYSTEM INERTIAL 

4. Press the DUCOSYN EXCITATION SWITCH¬ 
OVER OVERRIDE and the PIPA LOOPS INHIBIT 
COMMAND pushbuttons on the Test Control 
panel. 

NOTE: If, after performing step 5, 
the alarm rings and the DUCOSYN EXC 
PUSH RESET FREQ FAIL pushbutton on 
the Monitor Panel is flashing, press 
the ALARM INHIBIT pushbutton. 

5 . Inhibit the 800 cps set and reset 
pulses by setting the TIMING IN HIB IT 
switch on the Apollo Computer S imul ator 
panel to INHIBIT. 

6 . Repeat step B.3* 

7 . Set the TIMING INHIBIT switch on the 
Apollo Computer Simulator panel to NORMAL 

8 . Press the DUCOSYN EXC PUSH RESET 
pushbutton on the Monitor Panel. 

9 . Press the DUCOSYN EXCITATION SWITCH¬ 
OVER OVERRIDE pushbutton on the Test 
Control panel. 

C. REPEAT 

1 . Repeat steps A.l, A.2, and A*3, 
adjusting for 24-75 (± 0 . 25 ) vdc in step 
A.3> then repeat steps B.l through B*3« 

2. Repeat steps A.2 and A.3/ adjusting 
far 30.25 (± 0 . 25 ) vdc in step A.3, then 
repeat steps B.l through B.3* 

3 . Repeat steps A.2 and A.3, adjusting 
for 27.5 (±0.25) vdc in step A. 3 . 


VERIFICATION WITH SIDL REQUIRED BEFORE USE 


DATE 















1. After the ISS ha a been in OPERATE for indicator shall be lighted 

15 minutes, set up the Primary Signal before performing step 

Selector panel to monitor the 800 eps 1% B. 3. If not, press the D 

supply output (121) on the DVM and record SIGNAI^D PULSE push- 































































































































1OT: POWER SUPPLY TESTS 

SUBSYSTEM: inertial 
DESCRIPTION: 25.6 KC Supply Tests 

TOOLS AND 
MATERIAL: 


TDRR 06006 

29 Jan a 4 4l 

' _ )DC 00042 (Sheet loti) ■ 

ASSEMBLY: ' 

TYPE: 

INTERVAL: 

_ REFERENCES:. 

Section 3.4.1.3 of 
Inertial Subsystem 
ATP 1015497 


IIIPflRTANT* Tlli8 test need not be performed if JDC 00039 
i hi run mm. has been successfully completed. 


A. PREPARATION 

1. Establish a MASTER RESET condition. 

2. Connect the input bus to the Digital Volt¬ 
meter (DVM) by setting the Primary Signal 
Selector panel to 220. 

3. Connect the 25.6 KC supply output to the 
Counter by setting the COUNTER INPUT "D" 
SIGNAL switch to position 3. 

4. Adjust the G&N VOLTAGE ADJUST control 
on the Test Control panel until the Digital 
Voltmeter indicates an input bus voltage of 
27.5 (±0.5) vdc. 

5. Set the DIGITAL RECORDER SELECTOR 
switch on the Primary Signal Selector panel 


PROCEDURE 


1. After the ISS has been in OPERATE for 

15 minutes, set up the Primary Signal Selector 
panel to monitor the 25.6 KC supply output 
(223) on the DVM and record the vpltage value. 

2. Press the DUCOSYN EXCITATION 


SWITCHOVER OVERRIDE pushbutton on the 
Test Control panel. 

. NOTE 

If, after performing step 3, the alarm 
rings and the DUCOSYN EXC PUSH 
RESET FREQ FAIL pushbutton on the 
Monitor Panel is flashing, press the 
ALARM INHIBIT pushbutton. 

3. Inhibit the 25.6 KC set and reset pulses 
by setting the TIMING INHIBIT switch on the 
Apollo Computer Simulator panel to INHIBIT. 

4. Set switches and controls on the Counter 
as follows: 

FUNCTION switch to COUNT 
CLOCK PULSE SELECTOR switch 


SAMPLE TIME (Nj) controls to 100000 
DISPLAY TIME (N^ switch to 10 6 
INPUT SELECTOR switch to C SENSE. 

5. Set the DIGITAL RECORDER SELECTOR 
switch on the Primary Signal Selector panel 




JOB: POWER SUPPLY TESTS _ 

NOTE 

The D SIGNAL indicator shall be lighted 
before performing step 6. If not, press 
the D SIGNAL/D PULSE pushbutton to 
light the indicator. 

6. Determine and record the frequency of the 
25.6 KC supply by setting the COUNTER 
INPUT "D" SIGNAL switch on the Primary 
Signal Selector panel to position 3 and 
observing the frequency displayed on the 
Counter. 

7. Set up (he Primary Signal Selector panel 
to monitor the 25.6 KC supply output voltage 
(223) on the DVM and record the output 
voltage. 

8. Set the TIMING INHIBIT switch on the 
Apollo Computer Simulator panel to 
NORMAL. 

9. Press the DUCOSYN EXC PUSH RESET 
pushbutton on the Monitor Panel. 

C. REPEAT 

1. Repeat steps A. 2. and A. 4., adjusting for 
24.75 (±0.25) vdc in step A.4. Then repeat 
steps B. 1. through B. 9. 

2. Repeat steps A. 2. and A. 4., adjusting for 
30.25 (±0.25) vdc in step A.4. Then 
repeat steps B. 1. through B. 9. 

3. Repeat steps A. 2. and A. 4., adjusting for 
27.5 (±0.25) vdc in step A.4. 






REMARKS: 










<108 


POWER SUPPLY TESTS 


POWER SUPPLY TESTS 


SUBSYSTEM INERTIAL 
DESCRIPTION 

25.6 KC Supply Tests 


JOC 00042 REV 
INITIAL TDRR -Q t 


SUBSYSTEM_INERTIAL 


ROTE: The D SIGNAL indicator 

shall be lighted before performing step 

5* If not, press the D SIGNAL/ 

D PULSE pushbutton to ligit the indicator 


PAGES REVISED 

joc I dTsT 


APPROVAL REFERENCES Section 3-4.1.3 of 
MIT INASX" Inertial Subsystem ATP 1015497 

U jT'frti' _ 

_______ _______ IMPORTANT This test need not be 

performed if JDC 00039 has been 
successfully completed. 

Interval 


I tools ANO 

1 MATERIAL 


5 . ’Determine and record the frequen cy of 
the 25.6 KC supply by setting the COUNTER 
INPUT "D" SIQIAL switch on the Primary 
Signal Selector panel to position 3 . 

6 . Set the TIMING INHIBIT switch on the 
Apollo Computer Simulator panel to NORMAL. 

7. Press the DUCOSYN EXC PUSH RESET 
pushbutton on the Monitor Panel. 


A. PREPARATION 

1. Establish a MASTER RESET condition. 

2. Connect the input bus to the Digital 
Voltmeter (DVM) by setting the Primary 
Signal Selector panel to 220. 

3 . Connect the 25.6 KC supply output to 
the Counter by setting the COUNTER INPUT 

SlvaiiUi ttttifcCU 3* 

4. Adjust the ACS VOLTAGE ADJUST control 
on the Test Cbntrol panel until the DVM 
indicates an input bus voltage of 27*5 
(+ 0 . 5 ) vdc. 


1. After the ISS has been in OPERATE for 15 
minutes, set up the Primary Signal Selector 
panel to monitor the 25.6 KC supply output 
(223) on the DVM and record the voltage 

value. 


2. Press the DUCOSYN EXCITATION SWITCH¬ 
OVER OVERRIDE and the PIPA LOOPS INHIBIT 
COMMAND pushbuttons on the Test Control 
panel. 

NOTE: If, after performing 
step 3 , the alarm rings and the 
DUCOSYN EXC PUSH RESET FREQ FAIL 
pushbutton on the Monitor Panel 
is flashing, press the ALARM 


3 . Inhibit the 25.6 KC set and reset pulses 
by setting the TIMING INHIBIT switch on 

the Apollo Computer Simulator panel to 
INHIBIT. 

4. Set switches and controls on the 
Counter as follows: 

FUNCTION switch to RATIO or PERIOD 
CLOCK SELECTOR switch to INTERNAL 
SENSE SELECTOR to FWD 
DISPLAY TIME (N 2 ) switch to C SENSE 
SAMPLE TIME (N x ) controls to 65536 
CLOCK FREQUENCY SELECTOR switch to 1. 


1. Repeat steps A.2 and A. 4, adjusting 
for 24.75 (+0.25) vdc in step A.4. Then 
repeat step B.l. 

2. Repeat steps A.2. and A.4, adjusting 
for 30.25 (+0.25) vdc in step A.4. Then 
repeat step B.l. 

3 . Repeat steps A.2. and A.4, adjusting 
for 27.5 (+0.25) vdc in step A.4. 


VERIFICATION WITH SIDL REQUIRED BEFORE USE 
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TEST DATE: _ OPERATOR 

JOB* POWER SUPPLY TESTS 


DESCRIPTION: 3200 cps Supply Teat 


|JDC 
[ITEM 
NUMBERl 


PARAMETER 


UNITS 


MIN 

VALUE 


!C.2.B.8.a 


3200 cps 
square wave 
0A output 
voltage 


Ivolts 


15 


C.2.B.8.b 


3200 cps 
square wave 
0B output 
voltage_ 


[volts 


15 


C.2.B.11 


supply 

frequency 


102546 


[3.2 x 
10 8 ~ 


♦To be used as required or desired 


TDRR 06006 


jDC?-&oJaq, E e4 

SHEET 4 OF 4 


G AND N SYSTEM NO. 
JDC REF NO. 00043 REV 


RECORDED VALUES 


MAX 

VALUE 


rej! 


ACC 


1st 


2nd* 


3rd* 


25 


25 


108108 


REMARKS: 
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IQB: POWER SUPPLY TESTS __ 

SUBSYSTEM: inertial 
DESCRIPTION: -28VDC Supply Tests 


TOOLS AND 
MATERIAL: 


TDRR 06006 
29 Jan ©4 

IPC 00044 (Sheet 1 of i 

ASSEMBLY: 


INTERVAL: 

REFERENCES: 

Section 3.4.1.5 of 
Inertial Subsystem 
ATP 1015497 


IMPORTANT* This test need n of bo performed if JDC 00039 
_ has been successfully performed._ 


A. PREPARATION 


1. Establish a MASTER RESET condition. 

2. Connect the input bus to the Digital Volt¬ 
meter (DVM) by setting the Primary Signal 
Selector panel to 220. 

3. Adjust the G&N VOLTAGE ADJUST control 
on the Test Control panel until the Digital 
Voltmeter indicates an input bus voltage of 
27.5 (±0.25) vdc. 

4 . Set the DIGITAL RECORDER SELECTOR 
switch on the Primary Signal Selector panel 


B. PROCEDURE 

1. After the ISS has been in OPERATE for 
15 minutes, set the Primary Signal Selector 
panel to monitor the -28 VDC supply output 
(124) on the DVM and record the voltage value. 

2. Set up the Primary Signal Selector panel 
to monitor the -28 VDC supply output (124) on 
the Dual Beam Oscilloscope. Determine and 
record the peak-to-peak noise voltage. 


3. Press the DUCOSYN EXCITATION 
SWITCHOVER OVERRIDE pushbutton on the 
Test Control panel. 


If, after performing step 4, the alarm 
rings and the DUCOSYN EXC PUSH 
RESET FREQ FAIL pushbutton on the 
Monitor Panel is flashing, press the 
ALARM INHIBIT pushbutton. 

4. Inhibit the 12.8 KC set and reset pulses 
by setting the TIMING INHIBIT switch on the 
Apollo Computer Simulator panel to INHIBIT. 

5. Set up the Primary Signal Selector panel 
to monitor the -28VDC supply output (124) 
on the DVM and record the voltage value. 

6. Set up the Primary Signal Selector panel 
to monitor the -28VDC supply output (124) 
on the Dual Beam Oscilloscope. Determine 
and record the peak-to-peak noise voltage. 

7. Set the TIMING INHIBIT switch on the 
Apollo Computer Simulator panel to 
NORMAL. 

8. Press the DUCOSYN EXC PUSH RESET 
pushbutton on the Monitor Panel. 


JOB: POWER SUPPLY TESTS _ 

C. REPEAT 

1. Repeat steps A. 2 and A. 3 adjusting for 
24.75 (±0.25) vdc in step A. 3. Then repeat 
steps B. 1 through B. 8. 

2. Repeat steps A. 2 and A. 3, adjusting for 
30.25 (±0.25) vdc in step A. 3. Then repeat 
steps B. 1 through B. 8. 

3. Repeat steps A. 2 and A. 3, adjusting for 
27.5 (±0.25) vdc in A.3. 


TDRR 06006 
29 Jan 6* 

I ipc 00044 (Sheet 2 of 2) 


TEST DATE: 


OPERATOR 


TDRR 06006 
j-o4$lP 6^ 


JOB: power SUPPLY TESTS 

DESCRIPTION: -28 VDC Supply Tests 

JDC PARAMETER! UNITS I MIN 

ITEM VALUE 

NUMBER _ 

B.1 output voltage volts 21.5 

B .2 noise voltage volts _ 

B.5 output voltage volts 21.5 

B. 6 noise voltage volts _ 

C. 1.B.1 output voltage volts 21.5 

C.13.2 noise voltage volts _ 

C.13.5 output voltage v olts 21.5 

C.13.6 noise voltage volts _ 

C.2.B.1 output voltage volts 21.5 

C.23.2 noise voltage volts _ 

C.2.B.5 output voltage volts 21.5 

C.2.B.6 noise voltage volts _ 


JDCD-o 


| G AND N SYSTEM NO. 
JDC REF NO. 00044 REV 


RECORDED VALUES 


♦To be used as required or desired 
REMARKS: 


MAX I RE JI ACC I 
VALUE 


INCHES 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 
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TDRR 03006 

TEST DATE: OPERATOR 

JDCD-ooo4? 9 R*j an 6* 

JOB- POWER SUPPLY TESTS 

SHEET s OF 3 
















































TEST DATE: _ OPERATOR 

JOB; TEMPERATURE CONTROL TESTS 


TDRR OQOOQ 

)DC 0-ooSP l^ n 6 ^ 
SHEET 2 OF 3 


DESCRIPTION: HUG Indicating Circuitry Tests 


6 AND N SYSTEM NO. 
JDC REF NO. oooso REV 


JDC 

ITEM 

NUMBER 

PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED VALUES 

MAX 

VALUE 

REJ 

ACC 

1st 

2nd* 

3rd* 

B.16 

IRIG temper¬ 
ature indicat¬ 
ing bridge 

output 

MY 

124.0 




151.5 



B.18 

BUG temper¬ 
ature Indicat¬ 
ing amplifier 

output 

volts 

4.75 




5.25 



B.19.11 

PSA SYSTEM 


lighted 







IMU TEMPER 

FAIL 

VTURE 

lighted 







B.21 

temperature 

at which fail 

indication 

appears for 

high temp. 

degrees 

+ 3.5 




+4.5 



temperature 

at which fail 

indication 

disappears 

for high temp. 

degrees 

+ 0.3 



■ 

+1.3 



temperature 

at which fail 

indication 

appears for 

low temp. 

degrees 

-4.5 




-3.5 




♦To be used as required or desired 


REMARKS: 
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JOB: TEMPERATURE CONTROL TESTS _ 

SUBSYSTEM: INERTIAL 

DESCRIPTION: Temperature Control Circuitry Test 


TOOLS AND 
MATERIAL: 


IMPO RTANT: _ 

A. PREPARATION 

1. Insure that the ESS STANDBY pushbutton on 
the Test Control panel is lighted. 

2. Connect the simulated HUG control sensors 
to the temperature control bridge and the 
simulated control and emergency heater loads 
to the temperature control amplifier output by 
insuring that the 115 V 60 CPS* AUXHTR PWR, 
and G&N PANEL IN indicators on the Tempera¬ 
ture Monitor Control panel are lighted. 

3. Connect the heater current telemetry output 
to the Oscillograph by setting the CHANNEL 6 
switch on the Oscillograph Signal Selector 
panel to position 4. Insure that the CH6 DC 
indicator is lighted. 

4 . Connect the temperature control bridge 
excitation to the MONITOR meter by setting the 
MONITOR METER SELECT switch on the 
Temperature Monitor Control panel to TEMP 
BRIDGE EXCIT. 

5. Connect the temperature control amplifier 
output to channel A of the Dual Beam Oscillo¬ 
scope by setting the Primary Signal Selector 
panel to 219. 


TDRR OQOOQ/j 
29 Jan g l ** 

JDC 00052 (Sheet 1 of 2) 

ASSEM BLY: 

TYPE: 

INTERVAL: 

REFERENCES: ~ 

Section 3.4.5.1.3 of 
Inertial Subsystem 
ATP 1015497 


6. Set the temperature control loops to the 
Proportional mode by setting the IMU TEMP 
MODE switch on the G&N Indicator Control 
panel to PROPORTIONAL, and the IMU 
TEMP MODE switch on the Temperature 
Monitor Control panel to PROPORTIONAL. 

7. Set the TEMP DEV TEST SELECT switch 
to STEP INPUT. 

B. PROCEDURE 

1. Observe the MONITOR meter to determine 
and record that the temnerature control 
bridge excitation voltage is within its speci¬ 
fied limits as indicated by the green zone on 
the meter face. 

2. Set the sensitivity of the CHANNEL 6 DC 
AMPLIFIER on the Oscillograph Amplifier 
panel to 0.1 volt per mm. 

3. Start the Oscillograph chart by pressing 
the CHART SPEEDS 2 pushbutton on the 
Oscillograph Control panel and setting the 
CHART DRIVE switch to MM/SEC. 

4. Adjust the simulated IRIG control sensors 
by adjusting the TEMP ADJ STEP INPUT 


JOB: TEMPERATURE CONTROL TESTS 

control on the Temperature Monitor Control 
panel until the HEATER CURRENT meter 
indicates a stable current of 0.1 (±0.02) ampere. 

5. Apply a -0.10 step input of simulated con¬ 
trol sensor resistance by pressing the TEST 
pushbutton while monitoring the Dual Beam 
Oscilloscope to determine and record that the 
pulse width of the pulse-width-modulated 
square wave decreases when the step input is 
applied. 

6. Observe the Oscillograph chart to deter¬ 
mine and record the time for the heater 
current telemetry output to reach the maxi¬ 
mum value. 

7. Stop the chart by setting the CHART DRIVE 
switch on the Oscillograph Control panel to 
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TEST DATE: _ OPERATOR _ 

JOB.’ TEMPERATURE CONTROL TESTS 
DESCRIPTION: Temperature Control Circuitry Test 


29 Jan g i 

JDC-D - 00052 REV 


G AND N SYSTEM NO. 

I DC REF NO. 00052 REV 


JDC PARAMETER UNITS MiN 

ITEM VALUE 

NUMBER _ 

B .1 temperature in 

control bridge green 

excitation zone 


heater current 
to reach max 
value 


RECORDED VALUES 


MAX REJ ACC 

VALUE 


♦To be used as required or desired 


REMARKS: 


INCHES 


C I 2. 

PHOTOGRAPHIC SCALE ONLY 
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IOB; te mperature control tests _ 

SUBSYSTEM: inertial___ 

DESCRIPTION: Proportional Control Bridge Set Point Adjustment 

TOOLS AND 
MATERIAL 


_ Prior completion of JDC 00050, JDC 00051 and 

IMrUKIARI. JDC 0 Q 052 u required before performing this test. 
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ASSEMBLY: , 

TYPE: 

INTERVAL: 

REFERENCES: 

Section 3.4.5.2.1 of 
Inertial Subsystem 
ATP 1015497 


A. PREPARATION 

1. Disconnect die OIA temperature control 
circuits connect the normal airborne con¬ 
trol circuits by insuring that the PSA HTR 
PWR and G&N PANEL IN indicators on the 
Temperature Monitor Control panel are lighted. 

2. Insure that the 1SS OPERATE pushbutton on 
the Test Control panel is lighted. 

3. Set the temperature control loops to the 
Proportional mode by setting the IMU TEMP 
MODE switch on the G&N Indicator Control 
panel to PROPORTIONAL, and the IMU TEMP 
MODE switch on the G&N Indicator Control 
panel to PROPORTIONAL. 

4. Connect the IRIG temperature telemetry 
output to the Oscillograph by setting the 
CHANNEL 4 switch on the Oscillograph Signal 
Selector panel to position 3. Insure that the 
CH4 DC indicator is lighted. 

5. Connect the PIPA temperature telemetry 
output to the Oscillograph by setting the 
CHANNEL 3 switch on the Oscillograph Signal 
Selector panel to position 3. Insure that the 


CH3 DC indicator is lighted. 

6. Set the MONITOR METER SELECT switch 
on the Temperature Monitor Control panel to 
HTR CURRENT. 

B. PROCEDURE 

1. Start the Oscillograph chart by pressing 
the CHART SPEEDS 50 pushbutton and setting 
the CHART DRIVE switch to CM/HR. 

NOTE 

Wait two hours before proceeding with 
test. If the GSE temperature alarm 
rings before the completion of the 
two-hour waiting period, turn the alarm 
off by pressing the ALARM INHIBIT 
pushbutton on the Monitor panel and 
proceed to step B.2. 

2. Monitor the IRIG TEMP meter and the 
ACCEL TEMP meter on the Temperature 
Monitor Control panel and the Oscillograph 


The Bridge Set Point control has a 


JOB: TEMPERATURE CONTROL TESTS 

40 turn range of adjustment. Rotate the *3 
control approximately 2.2 turns for < 

each 1 degree change. < 

3. Adjust the Bridge Set Point control on the 
Temperature Control module located in PSA 
tray 7, as necessary, in the direction noted 
below. 

a. Adjust control counterclockwise if the 
acoelerometer temperature is over+1.0°F 
or the IRIG temperature is over +2.5°F. 

b. Adjust control clockwise if the acceler¬ 
ometer temperature is under-1.0°F or the 
IRIG temperature is under +0.5°F. 

4. Allow 15 minutes after step 3 has been per¬ 
formed, then monitor the IRIG TEMP meter 
and the ACCEL TEMP meter on the Tempera¬ 
ture Monitor Control panel and the Oscillograph 
chart. 

5. Repeat steps B. 3 and B. 4, as necessary, 
until both the accelerometer temperature 
remains between -1.0°F ana +1.0°F, and the 
IRIG temperature remains between+0.5°F and 
4-2.5°F for a minimum of 15 minutes without 
further adjustment of the Bridge Set Point 


An attempt should be made to balance 
the adjustment until both the acceler¬ 
ometer and IRIG temperatures are as 
close as possible to nominal. The 
maximum variation over a 15 minute 
period should be less than ± 0.5° F. 

6. Record the final values of the accelerometer 
and IRIG temperatures. 
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7. Stop the Oscillograph chart by setting the 
CHART DRIVE switch on the Oscillograph 
Control panel to OFF. 


TEST DATE: 


OPERATOR 


JOB-* TEMPERATURE CONTROL TESTS 

DESCRIPTION: Proportional Control Bridge Set 
Point Adjustment 
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JDC PARAMETER UNITS MIN 

ITEM VALUE 

NUMBER _ 

B.6 accelerome- degrees -1.0 

ter tempera¬ 
ture_ 

IRIG temper- degrees +0.5 


RECORDED VALUES MAX REJ ACC 

-.-1- VALUE 

1st 2nd* 3rd* 


| *To be used as required or desired 


REMARKS: 
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PHOTOGRAPHIC SCALE ONLY 
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MB; TEMPERATURE CONTR OL TESTS 
SUBSYSTEM: INERTIAL 

DESCRIPTION: D and C Zero Testa 

TOOLS AND 
MATERIAL: 


IMPORTANT: Prior completion of JDC 00053 required before 
_ performing this test. 
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ASSEMBLY: 

TYPE: 

INTERVAL: 

" REFERENCES: 

Section 3.4.5.2.2.a of 
Inertial Subsystem 
ATP 1015497 


A. PREPARATION 

1. Insure that the PSA HTR PWR, G&N 

PANEL IN, and 115 V 60 CPS pushbuttons on 
the Temperature Monitor Control panel are 
lighted. ~ 

2. Set the MONITOR METER SELECT switch 
to EMER HTR CURRENT. 

3. Insure that the ISS OPERATE pushbutton 
on the Test Control panel is lighted. 

*-• Set Hie temperature control loops to the 
Auto-override mode by setting the IMU TEMP 
MODE switch on the G&N Indicator Control 
paiidl to AUTO OV£atuij£ and tne IMU TEMP 
MODE switch on die Temperature Monitor 
Control panel to AUTO OVRD. 


meter to determine and record the PIPA and 
IRIG temperature telemetry outputs 
respectively. 


B. PROCEDURE 


Press and hold the ZERO pushbutton on die 
G&N Indicator Control panel while monitoring 
die ACCEL TEMP meter on the Temperature 
Monitor Control panel and the IRIG TEMP 



INCHES 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 











)Q B: TEMPERATURE CONTROL TESTS 

SUBSYSTEM: inertial 
DESCRIPTION: Standby Mode Tests 

TOOLS AND “ ” ” 

MATERIAL: 


luonoTiUT- Prior completion of JDC 00053 required before 
IMrUKIRNI. performing this test.___ 


TDRR 06006 , 
29 Jan 6 4 " 

JDC 00057 (Sheet 1 of 2) 

ASSEMBLY: 

TYPE: 

INTERVAL: 

" REFERENCES: 

Section 3.4.5.2.3 of 
Inertial Subsystem 
ATP 1015497 


A. PREPARATION 

1. Insure that the CONTINUOUS MONITOR 
indicator of the CONTINUOUS MONITOR/ 
MONITOR HOLD pushbutton is lighted. 

2. Set the IMU inlet water glycol solution 
temperature to 45 (± 3)0 F and the flow rate 
to 33 (±3) lb. per hour. 

3. Disconnect the OIA temperature control 
circuits and connect the normal airborne con** 
trol circuits by insuring that the PSA HTR 
PWR indicator and the G&N PANEL IN indi¬ 
cator on the Temperature Monitor Control 
panel are lighted. 

4. Place the 1SS in the Standby mode by 
pressing the ISS STANDBY pushbutton on the 
Test Control panel. The pushbutton shall 
light. 

5. Set the MONITOR METER SELECT switch 
on the Temperature Monitor Control panel to 
EMER HTR CURRENT. 

6. Connect the heater current telemetry 
output to the Oscillograph by setting the 
CHANNEL 6 switch on the Oscillograph Signal 
Selector panel to position 4. Press CH6 


DC/CH6 AC pushbutton, as necessary, until 
the CH6 DC indicator is lighted. 

7. Connect the HUG temperature telemetry 
output to the Oscillograph by setting the 
CHANNEL 4 switch on the Oscillograph Sig¬ 
nal Selector panel to position 3. Press the 
CH4 DC/CH4 AC pushbutton, as necessary, 
until the CH4 DC indicator is lighted. 

8. Connect the accelerometer temperature 
telemetry output to the Oscillograph by 
setting the CHANNEL 3 switch on the Oscillo¬ 
graph Signal Selector panel to position 3. 
Press the CH3 DC/CH4 AC pushbutton, as 
necessary, until the CH3 DC indicator is 
lighted. 

9. Connect the heater current PSA tray test 
point to the Digital Voltmeter (DVM) by 
setting the Primary Signal Selector panel to 
299 and connecting the DC probes to 45A7J1 
pins 23 (high) and 17 (low). 

B. PROCEDURE 

1. Set the sensitivity of the CHANNEL 3 DC 
AMPLIFIER, CHANNEL 4 DC AMPLIFIER, 


JOB: TEMPERATURE CONTROL TESTS 

and CHANNEL 6 DC AMPLIFIER on the 
Oscillograph Amplifier panels to 0.1 
volt/mm. 

2. Start the Oscillograph chart by pressing 
the CHART SPEEDS 50 pushbutton on the 
Oscillograph Control panel and setting the 
CHART DRIVE switch to CM/HR. 

3. Set the temperature control loops to the 
Proportional mode by setting the IMU TEMP 
MODE switch on the G&N Indicator Control 
panel to PROPORTIONAL and the IMU TEMP 
MODE switch on the Temperature Monitor 
Control panel to PROPORTIONAL. 

4. After a minimum of two hours after 
switching to airborne temperature control, 
monitor the IRIG TEMP meter to determine 
and record the IRIG temperature telemetry 
output and the ACCEL TEMP meter to deter¬ 
mine and record the accelerometer tempera¬ 
ture telemetry output. 

5. Monitor the DVM to determine and record 
the heater current test point output. 

6. Set up the Primary Signal Selector panel 
to monitor the heater current telemetry output 
(155) on the DVM. Observe and record that 
the telemetry output is the same as the test 
point output recorded in step B. 5. 

7. Set the temperature control loops to the 
Backup mode by setting the IMU TEMP MODE 
switch on the Temperature Monitor Control 
panel to BACKUP and the IMU TEMP MODE 
switch on the G&N Indicator Control panel to 
BACKUP. 

8. After one hour, monitor the IRIG TEMP 
meter to determine and record the IRIG 
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temperature telemetry output, the ACCEL 
TEMP meter to determine and record the 
accelerometer temperature telemetry output, 
and the HEATER CURRENT meter to deter¬ 
mine and record the heater current. 

9. Press the CHART SPEEDS l/2 pushbutton 
on the Oscillograph Control panel and set the 
CHART DRIVE switch to MM/SEC. 

10. After 15 minutes stop the Oscillograph 
chart by setting the CHART DRIVE switch to 
OFF. 

11. Observe the Oscillograph chart to deter¬ 
mine and record the duty cycle of the heater 
current output over a 15-minute interval by 
using the following equation. 

tote! tone x 100 " % duty cycle 


TEST DATE: _ OPERATOR _ 

JOB.* TEMPERATURE CONTROL TESTS 
DESCRIPTION: Standby Mode Tests 
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JDC 

ITEM ! 
NUMBER 


PARAMETER! UNITS I MIN 

VALUE 


RECORDED VALUES 


I MAX I REJ ACC 
1 VALUE 


IRIG temper- iegreea 
ature tele¬ 
metry output_ 

ACCEL tern- iegreea 
perature tele¬ 
metry output_ 

heater current volts 
test point 

output _ 

heater current volts same 
telemetry as B .5 

output __ 

IRIG temper- degrees 
ature tele¬ 
metry output _ 

ACCEL tern- degrees 
perature tele¬ 
metry output_ 

heater current amps _ 

heater current % 

duty cycle_ 


♦To be used as required or desired 
REMARKS: 


INCHES 
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LU 
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REJ 









MAX 
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+1.5 
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+ 

S*0+ 


+3.0 

RECORDED VALUES 

3rd* 









2nd* 









TEST DATE: OPERATOR 

JOB: temperature control tests 

DESCRIPTION.* Operate Control Tests 

1st 









MIN 

VALUE 

-1.5 

o 



-1.5 


initial 

-0.5 

o 

8 

Z 

iegrees 

111 

© 

s 

1 

_ 

am¬ 

peres 

am¬ 

peres 

degreec 

© 

© 

u 

T> 

- 

© 

© 

u 

9 

T3 

© 

s 

9 

•O 

« 

w 

H 

W 

2 

Si 

2 

PIPA tem¬ 
perature tele¬ 
metry output 

[RIG temper¬ 
ature tele¬ 
metry output 

heater current 

temperature 

telemetry 

output 

blower cur¬ 
rent telemetry 

output 

PIPA tem¬ 
perature tele¬ 
metry output 

initial value 

maximum 

value 

minimum 

value 

IRIG tem¬ 
perature tele¬ 
metry output 

initial 

value 

JDC 

ITEM 

NUMBER 

B.3 

B.4 

B.5 

B.6 

B.7 

B.8 

» 


17 


INCHES 

» ■ I ■ l ■ I 


1 


fcj 0 ^ ^ | 

!| PHOTOGRAPHIC SCALE ONLY j 


♦To be used as required or desired 
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)OB> TEMPERATURE CONTROL TESTS 


DESCRIPTION: Operate Control Tests 
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JDC 

ITEM 

NUMBER 

PARAMETER 

JNITS ft 
\ 

UN 

RECORDED VALUES 11 

JAX 

SALUE 

ElEJ 

\CC 

rALUE - 

1st 

2nd* 

3rd* 

B.8 x 

(Cont) 

^nyirmim C 

ralue 

egrees 





initial 

+0.5 




ninimum 

iralue 

legreee 

Initial 

-0.5 







B.9 

heater current 

temperature 

telemetry 

output 

am¬ 

peres 








B.10 

blower current 

telemetry 

output 

am¬ 

peres 








B.12 

PIPA tem¬ 
perature 

telemetry 

output 

degrees 








B.13 

HUG tem¬ 
perature 

telemetry 

output 

degrees 






■ 


B.16 

heater currenl 

duty cycle 

% 








B.17 

blower cur¬ 
rent change 

w.r.t. heater 

current 


inverse 








♦To be used as required or desired 


REMARKS: 




I 
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TEST DATE: 


OPERATOR 


JOB: temperature control tests 


DESCRIPTION: Operate Control Tests 


JDC 
ITEM 
NUMBERl 


B.20 


B.21 


B.24 


B.25 


PIPA tem¬ 
perature 
telemetry 
output 


IRIG tem¬ 
perature 
telemetry 
output 


heater current 
duty cycle 


PARAMETER 


degree s| 


degree s| 


Ltl% 


blower currenq 
change w.r.t, 
heater current! 


UNITS 


MIN 

VALUE 


inverse 
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JDC REF NO. 00058 REV 


RECORDED VALUES 


1st 


2nd* 


3rd* 


MAX 

VALUE 


REJ 


ACC 


*To be used as required or desired 
REMARKS: 


INCHES 
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JOB: pipa LOOP TESTS 


SUBSYSTEM: inertial 


DESCRIPTION: Loop Closure Response Test 


06006 


JDC: 0Q065"B PAGE. 
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TYPE: 
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TOOLS AND 
MATERIAL: 
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REFERENCES: section 3 - 4 .8 .1 at 
Inertial Subsystem ATP 1015497 


A. PREPARATION 

1. Establish an ISS OPERATE condition. 

2. Set the tilt axis of the Rotary Table to 0° 

(±1°). 

3. Use the Glmbal Position Control panel to 
set the Inner Gimbal Angle (A, e ) to 0° (±1°). 

4. Use the Gimbal Position Control panel to 
set the Middle Gimbal Angle (A* 0 ) to 315° 
(±1°). 

5. Use the Gimbal Position Control panel to 
set the Outer Gimbal Angle (A 0g ) to 135° (±1°) 

6. Connect the X PIPA error signal to the 
Oscillograph by setting the CHANNEL 6 
switch on the Oscillograph Signal Selector 
panel to position 1. Press the CH6 DC/CH6 
AC pushbutton as necessary until the CH6 AC 
indicator lights. 

7. Connect the Y PIPA error signal to the 
Oscillograph by setting the CHANNEL 5 
switch to position 1. Press the CH5 DC/CH5 
AC pushbutton as necessary until the CH5 AC 
indicator lights. 

NIC 00065 EFV B 


IMPORTANT: 


8. Connect the Z PIPA error signal to the 
Oscillograph by setting the CHANNEL 4 
switch to position 1. Press the CH4 DC/ 
CH4 AC pushbutton as necessary until the 
CH4 AC indicator lights. 

9. Connect the PIPA loops inhibit command 
signal to the Oscillograph by setting the 
CHANNEL 8 switch to position 9. 

10. Set range on Oscillograph Amplifier as 
follows: CHANNEL 4, 5, and 6 to 200 
MV/MM and CHANNEL 8 to 20 V/CM. 

11. Open the PIPA loops by pressing the 
PIPA LOOPS INHIBI I/COMMAND push¬ 
button on the Test Control panel. The 
pushbutton indicator shall light. 

B. PROCEDURE 

1. After a minimum of 5 minutes, start the 
chart by pressing the CHART SPEEDS 100 
pushbutton on the Oscillograph Control 
panel and setting the CHART DRIVE switch 
to MM/SEC. 

DATE 13 Mar 64 
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JOB: PIPA LOOP TESTS 


SUBSYSTEM: inertial 


INITIAL TORR__ 

inn ooogs^ PABF J_0F_i— 


ASSEMBLY: 


2. Close the PIPA loops by pressing the PIPA 
LOOPS INHIBI'J/fcOMMAND pushbutton on the 
Test Control panel. The pu ihbutton indicator 
shall go out. 

NOTE: After the X, Y, 
and Z PIPA loops reach 
null, as shown on the Os¬ 
cillograph chart, stop the 
chart by setting the CHART 
DRIVE switch on the Os¬ 
cillograph Control panel 
to OFF. 

3. Determine and record from the Oscillo¬ 
graph chart traces the following times: 

a. Time required for the X PIPA loop to 
reach null after closing the PIPA loops. 

b. Time required for the Y PIPA loop to 
reach null after closing the PIPA loops. 

c. Time required for the Z PIPA loop to 
reach nuU after closing the PIPA loops. 

, Jjj 4. Monitor the PIPA Monitor Oscilloscope. 
Determine and record that the PIPA loops are 
moding. 

5. Use the Gimbal Position Control panel to | 
set the A 0 « to 315° (±1°). 

6. Open the PIPA loops by pressing the PIPA 
LOOPS INHIBIT/COMMAND pushbutton on the 
Test Control panel. The pushbutton indicator 
shall fight. 

7. Start the Oscillograph chart by setting the 
CHART DRIVE switch on the Oscillograph 
Control panel to MM/SEC. 

8. Close the PIPA loops by pressing the PIPA 


* 


inn popes REV. 


LOOPS INHIBIT/COMMAND pushbutton on 
the Test Control panel. The pushbutton indi¬ 
cator shall go out. 

NOTE: After the X, Y, 
and Z PIPA loops reach 
null, as shown on the Os¬ 
cillograph chart, stop the 
chart by setting the CHART 
DRIVE switch on the Os¬ 
cillograph Control panel 
to OFF. 

9. Determine and record from the Oscillo¬ 
graph chart traces the following times: 

a. Time required for the X PIPA loop to 
reach null after closing the PIPA loops. 

b. Time required for the Y PIPA loop to 
reach null after closing the PIPA loops. 

c. Time required for the Z PIPA loop to 
reach null after closing the PIPA loops. 

10. Monitor the PIPA Monitor Oscilloscope. 
Determine and record that the PIPA loops are 
moding. 


DUE 13 Mar 64 
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JOB: PIPA LOOP TE8TS 


DESCRIPTION: Loop Closure Response Test 


■*4, 


■» 
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INCHES 


■rv 






INITIAL TDRR oeooe 
JDCD-00066 REV b 

SHEET i OF i 


6 AND N SYSTEM NO. 


JDC REF NO. 00065 REV b 


JDC 

ITEM 

NO. 

PARAMETER 

UNITS 

MIN 

RECORDED VALUES j 

MAX 

VALUE 

REJ 

ACC 

VALUE 

1st 

2nd* 

3rd* 

B.3 

time to null 

for X PIPA 

sec 





15 




time to null 

for Y PIPA 

sec 





15 




time to null 

for Z PIPA 

sec 





16 



B.4 

PIPA moding 


moding 







B.9 

time to null 

for X PIPA 

sec 





15 



time to null 

for Y PIPA 

sec 





15 



time to null 

for Z PIPA 

sec 





15 



B. 10 

PIPA moding 


moding 
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♦To be used as required or desired 
REMARKS: 
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MB: PIPA LOOP TESTS 

SUBSYSTEM: inertial 
BESCRIPTMN: Scale Factor Voltage Tests 

TOOLS AND 
MATERIAL: 

IMPORTANT: 

A. PREPARATION 

1. Establish a MASTER RESET condition. 

2. Connect the X PIPA Scale Factor Volt¬ 
age test point to the Current Source Monitor 
by plugging the triax cable into the PSA 
Front Panel Adapter and setting the PULSE 
TORQUE ELECTRONICS TEST SWITCH on 
the PSA Front Panel Adapter to position 3. 

3. Set the VOLTAGE RANGE switch on 
the Current Source Monitor panel to 6-7 
and the SELECTOR switch to ZERO. 

. 4. Set the RANGE switch on the Galvanom¬ 
eter to 100 microvolts and zero the Galva¬ 
nometer. 

5. Set the SELECTOR switch on the Current 
Source Monitor panel to STANDARDIZE. 

6. Set the RANGE switch on the Galva¬ 
nometer to 30 microvolts and adjust the 
STANDARDIZE control on the Current 
Source Monitor panel to obtain a null on 
the Galvanometer. 

7. Set the RANGE switch on the Galva¬ 
nometer to 1 volt. 


TDRR 06006 
_ ‘ “Ufa ali&P(siSA of 2) 

ASSEMBLY: 

TYPE: 

INTERVAL: 

REFERENCES: 

Section 3.4.8.2 of 
Inertial Subsystem 
ATP 1015497 


8. Set the SELECTOR switch on the Current 
Source Monitor panel to MEASURE. 


B. PROCEDURE 


If unable to obtain a null in step B. 1. 
set the VOLTAGE RANGE switch 
on the Current Source Monitor panel 
to 5-6 and the SELECTOR switch to 
ZERO. Then repeat steps A. 4 
through B.l. 

1. Adjust the VOLTAGE control on the 
Current Source Monitor panel while de¬ 
creasing scales on the RANGE switch on 
the Galvanometer to obtain a null on the 1 
millivolt scale. 

2. Set the SELECTOR switch on the Current 
Source Monitor panel to ZERO and the 
RANGE switch on the Galvanometer to 100 
microvolts to check that the Galvanometer 
remains at a null. 

3. Set the RANGE switch to 1 volt and the 
SELECTOR switch on the Current Source 


JOB: PIPA LOOP TESTS 


Monitor to STANDARDIZE. 

4. Set the RANGE switch on the Galva¬ 
nometer to 30 microvolts and check that 
the Galvanometer remains at a null. 

5. Set the RANGE switch to 1 volt and the 
SELECTOR switch on the Current Source 
Monitor to ZERO. 

6. Read and record the voltage indicated 
by the first three digits on the VOLTAGE 
RANGE switch setting and the VOLTAGE 
control dial. 

7. Connect the Y PIPA Scale Factor Volt¬ 
age test point to the Current Source Moni¬ 
tor by setting the PULSE TORQUE ELEC¬ 
TRONICS TEST SWITCH to position 6. 

8. Repeat steps A. 3 through B.6 for the 
Y PIPA Scale Factor Voltage. 

9. Connect the Z PIPA Scale Factor Volt¬ 
age test point to the Current Source Monitor 
by setting the PULSE TORQUE ELEC¬ 
TRONICS TEST SWITCH to position 9. 

10. Repeat steps A. 3 through B. 6 for the 
Z PIPA PVR. 

11. Disconnect the triax cable from the 
PSA Front Panel Adapter. 



REMARKS: 
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JOB: PIPA LOOP TESTS _ 1 

SUBSYSTEM: inertial 
DESCRIPTION* Scale Factor Voltage Tests 


Rev TDRR 

Let Dots No 


oil il 


Poqes Revised Approval 

JDC iDoto Sheets MIT \ NASA 


A. PREPARATION 

1* Establish a MASTER RESET condition. 

2. Connect the X PIPA Scale Factor Volt¬ 
age test point to the Current Source Monitor 
panel by plugging the triax cable into the PSA 
Front Panel Adapter and setting the PULSE 
TORQUE ELECTRONICS TEST SWITCH on 
the PSA Front Panel Adapter to position 3. 

3* Set the SELECTOR switch on the Current 
Source Monitor panel to ZERO and then set 
the VOLTAGE RANGE switch to 6-7. 

4* Set the RANGE switch on the Galvanometer 
to 100 MICROVOLTS and zero the Galva¬ 
nometer. * 

5. Set the SELECTOR switch on the Current 
Source Monitor panel to STANDARDIZE. 

6. Set the RANGE switch on the Galvanometer 
to 30 MICROVOLTS and adjust the STAND¬ 
ARDIZE control on the Current Source 
Monitor panel to obtain a null on the Galva¬ 
nometer. 

7 • Set the RANGE switch on die Galvanometer 
IDC 00066 RFV B 


INITIAL TDRR Q6Q06 

IDC: °oo66 ft PA6E_L_0F_g_ 

ASSEMBLY: 


TYPE: 

INTERVAL: 

TOOLS AND 
MATERIAL: 

REFERENCES: section 3 - 4 .8 .2 of 

Inertial Subsystem ATP 1015497 

IMPORTANT: 


to 1 VOLTS. 

8. Set the SELECTOR switch on the Current 
Source Monitor panel to MEASURE. 

B. PROCEDURE 

NOTE: If unable to obtain 
a null in step B. 1, set the 
SELECTOR switch on the 
Current Source Monitor 
panel to ZERO and then set 
the VOLTAGE RANGE 
switch to 5-6. Then repeat 
steps A. 4 through B. 1. 

1. Adjust the VOLTAGE control on the 
Current Source Monitor panel while de¬ 
creasing scales on the RANGE switch 
on the Galvanometer to obtain a null 

on the 1 MILLIVOLT scale. 

2. Set the SELECTOR switch on the 
Current Source Monitor panel to ZERO 
and the RANGE switch on the Galva¬ 
nometer to 100 MICROVOLTS to check 

DATE. 13 Mar 64 


100: PIPA LOOP TESTS 

SUBSYSTEM: inertial 

that the Galvanometer remains at a null. 

3. Set the RANGE switch to 1 VOLTS and the 
SELECTOR switch on the Current Source 
Monitor panel to STANDARDIZE. 

4. Set the RANGE switch on the Galvanometer 
to 10 MILLIVOLTS and check that the Galva¬ 
nometer remains at a null. 

5. Set the RANGE switch to 1 VOLTS and the 
SELECTOR switch on the Current Source 
Monitor panel to ZERO. 

6. Read and record the voltage indicated by 
the first three digits on the VOLTAGE RANGE 
switch setting and the VOLTAGE control dial. 

7. Connect the Y PIPA Scale Factor Voltage 
test point to the Current Source Monitor panel 
i>y setting the PULSE TORQUE ELECTRONICS 
TEST SWITCH to position 6. 

8. Repeat steps A. 3 through B. 6 for the 
Y PIPA Scale Factor Voltage. 

9. Connect the Z PIPA Scale Factor Voltage 
test point to the Current Source Monitor 
panel by setting the PULSE TORQUE ELEC¬ 
TRONICS TEST SWITCH to position 9. 

10. Repeat steps A. 3 through B.6 for the 
Z PIPA Scale Factor Voltage. 

11. Disconnect the triax cable from the PSA 
Front Panel Adapter. 


JDC. 00066 REV. 
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JOB*. PIPA LOOP TESTS _ 

SUBSYSTEM: inertial 
DESCRIPTION: Loop Null Quadrature Test 

TOOLS AND ” 

MATERIAL: 

IMPORTANT: 

A. PREPARATION 

1. Establish a MASTER RESET condition. 

B. PROCEDURE 


TDRR 06006 . 
29 Jan ©4 

JDC 00067 (Sheet 1 of 1) 


ASSEMBLY: 


INTERVAL: 

REFERENCES: 

Section 3.4.8.4 of 
Inertial Subsystem 
ATP 1015497 


1. Use the three CDU's to position thegimbal 
angles such that the X PIPA is near null as 
indicated by the trace displayed on the PIPA 
Monitor Oscilloscope. 

2. Observe the Monitor Oscilloscope to 
determine and record the quadrature com¬ 
ponent of the X-PEPA error signal voltage. 

3. Use the three CDU's to position thegimbal 
angles such that the Y PIPA is near null as 
indicated by the trace displayed on the PIPA 
Monitor Oscilloscope. 

4. Observe the Monitor Oscilloscope to 
determine and record the quadrature com¬ 
ponent of the Y-PIPA error signal voltage. 

5. Use the three CDU's to position the gimbal 
angles such that the Z PIPA is near null as 
indicated by the trace displayed on the PIPA 
Monitor Oscilloscope. 


mm 



i OSCILLOSCOPE PATTEftM 


6. Observe the Monitor Oscilloscope to 
determine and record the quadrature com¬ 
ponent of the Z-PIPA error signal voltage. 
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DESCRIPTION: Loop Null Quadrature Test 


6 AND N SYSTEM NO. 


JDC REF NO. 00067 REV 


| JDC 
ITEM 
NUMBER! 


PARAMETER 


UNITS 


MIN 

VALUE 


RECORDED VALUES 


1st 


2nd* 


MAX 

VALUE 


3rd* 


REJ 


ACC 


B.2 


quadrature 
component of 
X-PIPA error| 
signal 


100 


B.4 


quadrature 
component of 
Y-PIPA error] 
signal 


100 


B.6 


quadrature 
component of 
Z-PIPA error| 
signal 


100 


*To be used as required or desired 


REMARKS: 
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Hi: P1PA LOOP TESTS _ 

SUBSYSTEM: inertial _ 

DESCRIPTION: 

Loop Null Quadrature and Phase Shift Test 


R*v TDRR 

Let Dot* No 


Pogw Rovlxd _ Approval 
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IDC: 00067. 

ASSEMBLY: 

TYPE: 

INTERVAL: 

h■ 

TOOLS AND 
MATERIAL: 


REFERENCES: Sections 3-4.8.4 ' 
and 3-4. 8.5 of Inertial Subsystem 
ATP 1015497. 


IMPORTANT: 


A. PREPARATION 

Establish a MASTER RESET condition. 

2. Press the following pushbuttons on 
the Test Control Panel. 

IG DRIVE INHIBIT 
MG DRIVE INHIBIT 
OG DRIVE INHIBIT 

3. Remove cable W38 from jack Jll on 
the GSE-PSA Junction Box. 

ft. PJi.oCEDURJ? 

Connect the 3200 CPS variable phase 
to the Dual Beam Oscilloscope by setting 
the Primary Signal Selector to 183. 

2' Set the REFERENCE switch to 3. 

3. Adjust the PHASE GENERATOR 3200 
CPS control on the Oscillograph Signal 
Selector panel until the phase shift of 
the signal on the Dual Beam Oscilloscope 
fs zero. 


4. Observe and record the value of phase 
shift obtained on the PHASE GENERATOR 
3200 CPS readout. 

5. Connect the X PIPA AC Amplifier 
output to the PAVM and Dual Beam Oscillo¬ 
scope by connecting the AC probes to 

the PSA Front Panel Adapter Tray 3 
jacks 2 (high) and 1 (low) and setting 
the Primary Signal Selector to 199. 

6. Set the REFERENCE switch to 4. 

NOTE 

An indication of zero plutoe biiiXi 
can be obtained at two points on the 
PHASE GENERATOR 3200 CPS 
control. Set the control in Step 7 
to the angle closer to 0°. 


JOB: PIPA LOOP TESTS 

SUBSYSTEM: inertial 


7. Adjust the PHASE GENERATOR 3200 
CPS control on the Oscillograph Signal 
Selector panel until the phase shift 
of the PIPA error signal, as shown on the 
Dual Beam Oscilloscope, is zero. 




8. Observe and record the value of 
phase shift obtained on the PHASE GENER¬ 
ATOR 3200 CPS readout. 

9. Subtract the value obtained in step B. 4 
from the value obtained in step B. 8 and 
record the difference as the PIPA error 
signal phase shift. 

10. Set the difference of the phase angles 
obtained in step B. 9 into the PAVM. 

11. Switch the PHASE ANGLE setting 
90° and record the quadrature component 
of the PIPA error signal. 

12. Connect the Y PIPA AC amplifier 
output to the PAVM and Dual Beam 
Oscilloscope by connecting the AC probes 
to the PSA Front Panel Adapter Tray 3 
jacks 3 (high) and 1 (low). 


IDC QQ067 BFV B 
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DESCRIPTION: Loop Null Quadrature and Phase 
Shift Test 
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* TO BE USED AS REQUIRED OR OESIRED 

REMARKS: ** To be accepted, the recorded value must fall between 
the MIN and MAX values either above the line or below 
the line. 
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DATA SHEET_3_0 
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TEST PATE: _ OPERATOR 

JOB: pipa loop tests 
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DESCRIPTION: AV Pulse Characteristics Test 


6 AND N SYSTEM NO. 
JDC REF NO. oooes REV 


JDC 

ITEM 

NUMBER 

PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED VALUES 

MAX 

VALUE 

REJ 

ACC 

1 st 

2 nd* 

3rd* 

B. 12 

-A V 

V Y 

polarity 

■ 

neg 




neg 

■ 

■ 

-A V 

Y 

amplitude 

volts 

■ 



■ 

■ 

■ 

■ 

-AV y rise 
time (10 - 
90% ampl) 

M sec 

■ 




0.3 

1 

1 

-Av y fall 
time (10 - 
90% ampl) 

M sec 

■ 




■ 

1 

l 

-AVy dura¬ 
tion (90% 
ampl) 

Msec 





■ 

1 

1 

B. 14 

-AV X 

polarity 

■ 

neg 




neg 

■ 

■ 

-A V Z 

amplitude 

volts 

■ 




11 

■ 

■ 

-AV Z rise 
time (10 - 
90% ampl) 

M sec 

■ 

■ 



0.3 

1 

1 

-AV Z fall 
time (10- 
90% ampl) 

4 sec 

■ 




■ 

1 

1 

-AV Z dura¬ 
tion (90% 
ampl) 

Msec 

0.5 




■ 

1 

1 


*To be used as required or desired 


REMARKS: 






















































3 



PARAMETER 

UNITS 

+ AVy fall 
time (10 - 90% 
ampl) 

fiseo 

+ A Vy duration 
(50% ampl) 

fisec 

+ A Vy droop 

% 

ampl 

+ A Vy noise 
peak-to-peak 

volts 

X6A 

+ A V z polarity 


+ AV Z 

amplitude 

volts 

X6.8 


6 AND N SYSTEM 


JDC REF NO. ooo 69 REV b 


RECORDED VALUES 


MAX REJ ACC 
VALUE 


+ A V z rise 
time (10 - 90% 


+ &V z f&Il 


time (10 - 90% 


+ AV Z duration jisec 
(50% ampl) 


+ A V z droop 


OiS 0.5 

—* 


DESCRIPTION: AV Pulse Characteristics Test 


PARAMETER 


UNITS MIN 

VALUEr 


6 AND N SYSTEM NO. 


JDC REF NO. 00069 REV b 


RECORDED VALUES 


MAX REJ ACC 
VALUE 


B.6 + AV Z noise 

(cont) peak-to-peak 


B.9 - AV X polarity 


-AV X 

amplitude 

volts 

X6.8 

- AV X rise 
time (10-90% 
ampl) 

|tsec 

- AV X fall time 
(10-90% ampl) 

H sec 

- AV X duration 
(50% ampl) 

p sec 

-Av x droop 

%ampl 

- AV X noise 
peak-to-peak 

volts 

X6.8 

- A V Y polarity 


- AVy amplitude 

volts 

X6.8 

-AVy rise 
time (10-90% 
ampl) 

P 86C 

- AVy fall time 
(10-90% ampl) 

Msec 


♦To be used as required or desired 
REMARKS: 
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DESCRIPTION: AV Pulse Characteristics Test 


INITIAL TDRR mom 


JDC-N-ooom REV b 
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0 AND N SYSTEM NO 


JOC REF NO. om69 REV b 


JPQ I pAH AMK Tr.il UNITS MW RECORDED VALUES MAX suw 

g™ VAL0E | ist | 2nd* | 3rd* —1 VA 


Li 


c 


l* :? 
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a" 



Nl 
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SI 











s 

a: 











Is. 

*1 

< 

> 

neg 

O 

H 

< 

Z 


IO 

tO 

N 

0.5 

b0 

0) 

c 

o 

H 

< 

z 

I RECORDED VALUES 

| 3rd* 











• 

■s 

04 











*» 

• 











MIN 

VALUE 

neg 

-<r 

—-i 



1.5 



tf 

c 



SUNfl 


volts 

X6.8 

sec 

sec 

.. . 

sec 

% 

ampl 

volts 

X6.8 


volts 

X 6.8 

sec 

PARAMETER 

+A polarity 

+ AV^ amplitude 

£ a 
** a 

s> 6 
a « 

fs. 

0) 

•§ 

« a 

« • 

>*$ 

4 6 

-* - 

+AV X duration 
(50% ampl) 

+AV^ droop 

1 1 
*s 

s<; i 

>1 

>» 

w 

U 

4 

1 

£ 

i 

2 

t^a 

«§ 

+ 

00 

u © 

> <D cL 

<| | 

JDC 

ITEM 

NCL 

OC 

CO 

* 

CQ 

s 




i 


> 

<i 


1 REFERENCES 

X 

<z 

« 

«j 

c 

►M 

MH 

0 

CO 

OC 

1 

CO 

a 

o 

*j 

o 

(D 

CO 

system ATP 1015497 

IMPORTANT 

INTERVAL 

TOOLS AND 

MATERIAL 

|_ APPROVAL 

1 NASA 



i 
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* TO BE USED AS REQUIRED OR DESIRED 
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TEST DATE: OPERATOR 

JOB: PIPA LOOP TESTS 


DESCRIPTION: Accelerometer Fail Detector Tests 


,DC D?o§o J£ V?V 6 4 
SHEET 2 OF 2 

6 AND N SYSTEM NO. 

JDC REF NO. 00070 REV 


JDC 

ITEM 

NUMBER 

PARAMETER 

UNITS 

MIN 

RECORDED VALUES | 

MAX 

VALUE 

REJ 

ACC 

VALUb 

1st 

2nd* 

3rd* 

B.14* 

level 3 sec 

before Accel. 

Fail Ind. 

appearance 

volts 

4.5 




6.5 



B.14.b 

level 3 sec 

before Accel. 

Fail Ind. 

disappearance 

volts 

4.5 




6.5 



B.19 

ERROR DETE 

CT 

lighted 







B .21 .a 

level 3 sec 

before Accel. 

Fail Ind. 

appears 

volts 

4.5 




6.5 



B.21.b 

level 3 sec 

before Accel. 

Fail Ind. 

disappears 

volts 

4.5 




6.5 



B.24 

nr»T>AT> 

| A A 

iWl 








ACCEL FAIL 

lighted 







B.26 

ERROR DETECT 

out 







B.28.24 

ERROR DETECT 

lighted 







ACCEL FAIL 

lighted 







B.28.26 

ERROR DETECT 

out 







B.30.24 

ERROR DETECT 

lighted 







ACCEL FAIL 

lighted 







B .30.26 

ERROR DETECT 

out 








♦To be used as required or desired 


REMARKS: 
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MAX 

VALUE 

52.6 

o 

IO 

52.5 
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IO 

52.5 
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IO 


RECORDED VALUES 
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MIN 1 
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-3 
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- ■■ r . 

UNITS 

cps 

=8 

cps 


cps 

*o 


PARAMETER 

IG loop -6 db 

point 

« I 

If 

ill 

MG loop ~6 db 

point 

peak voltage 

above relative 

zero 

OG loop -6 db 
point 

peak voltage 

above relative 

zero 

: 

JDC 

ITEM 

NO. 

B. 17 


B. 25. 

17 

B.33. 

17 
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Axis Position 




































B.17.r Rotary Axis deg 0 * _Axis Position 

Position min -56” +56" 
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the desired reading is 

position^ 8X18 -no" -5^" - 02* fc8* 25" +5§ffi” exceeded, rotate the table 

_ __ clockwise until a value less 
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IOB: CPU LOOP TESTS _ 

SUBSYSTEM: inertial 
DESCRIPTION: Time to Zero Test 

TOOLS AND . _ 

MATERIAL: 

IMPORTANT: 

A. PREPARATION 

1. Insure that the following pushbuttons on 
the Test Control panel are lighted. 

IMU CONTROL PANEL NORMAL 
ISS MODING OIA CONTROLLED 
ISS OPERATE 
1G DRIVE INHIBIT 
MG DRIVE INHIBIT 
OG DRIVE INHIBIT 

2. Set the hmer Gimbal (IG) CDU to 20° 

(±10°). 

3. Set the Middle Gimbal (MG) CDU to 20° 
(±10°). 

4. Set the Outer Gimbal (OG) CDU to 20° 

(±10O). 

5. Place the ISS in Zero Encode by pressing 
the ZERO ENCODER COMMAND pushbutton 
on the Test Control panel. 

NOTE 

Perform step 6 after the three CDU's 
have reached 0°. 

6. Place the ISS in Manual Align by pressing 
the MANUAL ALIGN COMMAND pushbutton 
on the Test Control panel. 


TDRR OQOO0 
29 Jan 6+ h 

IOC 00087 (Sheet 1 of 2) 

ASSEMBLY: 

TYPE: 

INTERVAL: 

REFERENCES: _ * 

Section 3.4.6.1 of 
Inertial Subsystem 
ATP 1015497 


B. PROCEDURE 

1. Set the IG CDU to 355° (±1°) in the plus 
direction. 

2. Set the MG CDU to 355° (± 1°) in the plus 
direction. 

3. Set the OG CDU to 355° (±1°) in the plus 
direction. 

4. Connect the IG-CDU 1/2 speed resolver 
error signal to the Oscillograph by setting 
the CHANNEL 2 switch on the Oscillograph 
Signal Selector panel to position 3. 

5. Connect the MG-CDU 1/2 speed resolver 
error signal to the Oscillograph by setting 
the CHANNEL 3 switch to position 3. 

Press the CHS DC/CH3 AC pushbutton, as 
necessary, until the CH3 AC indicator is 
lighted. 

6. Connect the OG-CDU 1/2 speed resolver 
error signal to the Oscillograph by setting 
CHANNEL 1 switch to position 3. 

7. Start the Oscillograph chart by pressing 
the CHART SPEEDS 10 pushbutton on the 
Oscillograph Control panel and setting the 
CHART DRIVE switch to MM/SEC. 


JOB: CDU LOOP TESTS _ 

8. Place the ISS in Zero Encode by pressing 
the ZERO ENCODER COMMAND pushbutton 
on the Test Control panel. 

NOTE 

Perform step 9 after the three CDU's 
have reached steady state. 

9. Stop the chart by setting the CHART 
DRIVE switch on the Oscillograph Control 
panel to OFF. 

10. Observe the Oscillograph chart to deter¬ 
mine and record the following values. 

a. Time required for the IG CDU to reach 
steady state 

b. Time required for the MG CDU to reach 
steady state 

c. Time required for the OG CDU to reach 
steady state 











MGE_l_Of_ 


I / r INITIAL TDRR_fi££Qfi_ 

JOB: CDU LOOP TESTS JDC* 00087 ^ FA6E_1_0F—i 

SUBSYSTEM: inertial ASSEMBLY: 

DESCRIPTION: Time to Zero Teat TYPE: 

INTERVAL: _ 

TOOLS AND 
MATERIAL: 

1^1 tdsr I Po»w Rovi««<i .1 *pp™”> REFERENCES: Section 3-4.6.1 of 

_t£L Q° i * —5!°- JDC — Dat0 Sh ” U - MIT ■ Inertial Subsystem ATP 1015497 


IMPORTANT: 


A. PREPARATION 

1. Insure that the following pushbuttons on 
the Test Control panel are lighted. 

IBIU CONTROL PANEL NORMAL 
ISS MODING OIA CONTROLLED 
ESS OPERATE 
IG DRIVE INHIBIT 
MG DRIVE INHIBIT 
OG DRIVE INHIBIT 

2. Set the Inner Gimbal (IG) CDU to 20° 

<±lflP). 

3. Set the Middle Gimbal (MG) CDU to 20° 
(410°). 

4 . Set the Outer Gimbal (C3) CDU to 2<f 

<±1CP). 

5. Place the ESS in Zero Encode by pressing 
the ZERO ENCODER COMMAND pushbutton 
on the Test Control panel. 

NOTE: Perform step A.6 
after the three CDU's have 
reached OP. 


6. Place the ISS in Manual Align by pressing 
the MANUAL ALIGN COMMAND pushbutton 
on the Test Control panel. 

B. PROCEDURE 

1. Set the IG CDU to 355° (±1°) in the plus 
direction. 

2. Set the MG CDU to 355° (±1°) in the plus 
direction. 

3. Set the OG CDU to 355° (±1°) in the plus 
direction. 

4. Connect the IG-CDU 1/2 speed resolver 
error signal to the Oscillograph by setting 
the CHANNEL 2 switch on the Oscillograph 
Signal Selector panel to position 3. 

5. Connect the MG-CDU 1/2 speed resolver 
error signal to the Oscillograph by setting 
the CHANNEL 3 switch to position 3. 

Press the CH3 DC/CH3 AC pushbutton, as 
necessary, until the CH3 AC indicator is 
lighted. 


JOB: CDU LOOP TESTS 

SUBSYSTEM: inertial 

6. Connect the OG-CDU 1/2 speed resolver 
error signal to the Oscillograph by setting 
CHANNEL 1 switch to position 3. 

7. Select the following sensitivities on the 
Oscillograph Amplifier panel. 

a. CHANNEL 1 - 100 MV/MM 

b. CHANNEL 2-100 MV/MM 

c. CHANNEL 3-100 MV/MM 

8. Start the Oscillograph chart by pressing 
the CHART SPEEDS 10 pushbutton on the 
Oscillograph Control panel and setting the 
CHART DRIVE switch to MM/SEC. 

9. Place the ISS in Zero Encode by pressing 
the ZERO ENCODER COMMAND pushbutton 
on the Test Control panel. 

NOTE: Perform step 9*10 
after the three CDU's have 
reached steady state. 

10. Stop the chart by setting the CHART 
DRIVE switch on the Oscillograph Control 
panel to OFF. 

11. Observe the Oscillograph chart to deter¬ 
mine and record the following values. 

a. Time required for the IG CDU to reach 
steady state 

b. Time required for the MG CDU to reach 
steady state 

c. Time required for the OG CDU to reach 
steady state 
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TEST DATE: 


operator: 


JOB: cdu loop tests 


initial torr 06006 

JDC-D 00088 REV B 
SHEET s OF 3 


DESCRIPTION: Steady State Accuracy Teat 


6 AND N SYSTEM NO. 


JDC REF NO. 00088 REV b 


JDC 

PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED VALUES 

MAX 

VALUE 

REJ 

ACC 

ITEM 

NO. 



1st 

2nd* 

3rd* 



B.12.& 

OG-CDU 1/2X 

resolver error 

in-phase rms 
voltage 

mv 





50 



B.12.b 

OG-CDU 1/2X 

resolver error 

quadrature rms 
voltage 

mv 





40 



Be 12.0 

OG-CDU 1/2X 

resolver error 

total rms voltage 

mv 





100 



B.14.& 

OG-CDU 16X 

resolver error 

in-phase rms 
voltage 

mv 





8 



B.14.b 

OG-CDU 16X 

resolver error 

quadrature rms 
voltage 

mv 





40 



Be 14.0 

OG-CDU 16X 

resolver error 
total rms voltage 

mv 





75 



Be 15 

OG-CDU 

dial readout 

deg 

359.997 




0.003 




*To be used as required or desired 


RE MAR KB: 
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♦To be used u required or deelred 
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TEST DATE: OPERATOR 


JOB: cdu loop tests 


SHEET 3 


DESCRIPTION: Encoder Pulse Characteristics Test G AND N SYSTEM NO. 

I DC REF NO. 00090 REV 


PARAMETER UNITS MIN RECORDED VALUES MAX KEJ ACC 

VALUE -1--- VALUE 

1st 2nd* 3rd* 


+A ©MG noise volts 
(peak) 


+A 0 MG 

undershoot 


"A 0 MG 
polarity 


-a 0 mg 

amplitude 

(peak-to- 

peak) 


-A0MGtall % 
time >10-90% 
ampl) 


H sec 


-A0MG noise volts 
(peak) 


-A 0MG volts 
undershoot 


II 


TEST DATE: OPERATOR 


JOB: CDU LOOP TESTS 


DESCRIPTION: Encoder Pulse Chi 


JDC PARAMETER UNITS MIN 

ITEM VALUE 

NUMBER _ 

B.9 +A0OG P°s 

polarity 

+A0qg volts 3 

amplitude 

(peak-to- 

peak) _ 

+A0OG rise % 
time (10-90% 

ampl) _ 

+A 0QQ fall % 
time (10-90% 

ampl) _ 

+A0OGdura- H sec 0.5 

tion (90% 

ampl) _ 

+A 0 OG noise volts 

(peak) _ 

+A0OG volts 

undershoot ______ 

B. 11 -A0OG P°s 

polarity _ 

-A 0qg volts 3 

amplitude 

(peak-to- 

peak) 


*To be used as required or desired 
REMARKS: 


G AND N SYSTEM NO. 


JDC REF NO. 00090 REV 


RECORDED VALUES 


1st 2nd* 3rd* 


MAX REJ ACC 
VALUE 


08006 

TEST DATE: _ OPERATOR _I jDC-D-ooJ^ 04 

JOB* CDU LOOP TESTS SHEE 


DESCRIPTION: Encoder Pulse Characteristics Test G AND N SYSTEM NO. _ 

JDC REF NO. 00090 REV 


RECORDED VALUES MAX REJ ACC 

_,--- VALUE 

1st 2nd* I 3rd* 


PARAMETER 

UNITS 

-A0og ri 86 

time (10-90% 
ampl) 

% 

-A0OG fell 
time (10-90% 
ampl) 

% 

-A 0 OG dura - 

tion (90% 
ampl) 

p sec 

-A ©OG 00186 

(peak) 

volts 

-A0og 

undershoot 

volts 


*To be used as required or desired 
REMARKS: 
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TEST DATE: _ OPERATOR 

JOB: cdu loop tests 


DESCRIPTION: CDU Repeating Accuracy Tests 


PARAMETER UNITS MIN 

VALUE 


B.75.e. Counter Ipulses 20497 

55 readout I 


B.75i. OG-CDU [degrees 269.98 
53 dial readout I 


B.75i. OG-CDU 16X 
54 resolver 
error 


B.75i. Counter bulses 24575 

55 readout I 


B.75.g. OG-CDU Idegrees 314.981 
53 dial readout I 


B.75.g. OG-CDU 16X 
54 resolver 
error 


B.75.g. Counter bulses 128671 

55 readout I I 


B.78.a. |OG-CDU kiegrees 314.980 
53 luiai readout I 


B.78.a. OG-CDU 16X 
54 resolver 
error 


B.78.a. Counter pulses 4095 
55 readout 


B.78.b. OG-CDU kiegrees 269.980 
53 dial readout I 


♦To be used as required or desired 
REMARKS: 
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G AND N SYSTEM NO 


nib ntr liu. 00O92 Rtf 


RECORDED VALUES MAX REJ ACC 

i-1- VALUE 

1st 2nd* | 3rd* 
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TEST DATE: _ OPERATOR _ 

JOB: cdu loop tests 


DESCRIPTION: CDU Repeating Accuracy Tests 




TDRR 06006 

JDCD- OWM “if/ 1 ^ ^ 
SHEET 24 OF 25 


PARAMETER UNITS MIN 

VALUE 

NUMBER! 


B.78.b. OG-CDU 16X mv 
54 resolver 
error 


B.78.b. Counter pulses 8191 
55 readout 


B.78.C. OG-CDU Hegreet 214.98 
53 dial readout I 


B.78.C. OG-CDU 16X mv 
54 resolver 
error 


B.78.C. Counter pulses 12287 
55 readout 


B.78.d. OG-CDU degrees 179.980 
53 dial readout 


B.78.d. OG-CDU 16X 
54 resolver 
error 


counter anuses I15383 


G AND N SYSTEM NO. 


luC ntr no. 00092 Mtv 


RECORDED VALUES MAX 

-1-1- VALUE 

1st | 2nd* I 3id* 




MAX REJ ACC 
VALUE | 


u.<o.a. 

55 

counter 

readout 

B.78.e. 

53 

OG-CDU 

dial readout 

B.78.6. 

54 

OG-CDU 16X 

resolver 

error 


B.78.e. Counter 
55 readout 


*To be used as required or desired 
REMARKS: 
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TEST DATE: _ OPERATOR _ 

JOB.* CDU LOOP TESTS 


DESCRIPTION: CDU Repeating Accuracy Tests 


TDRR 03006 

| JDC D- 00092 2 REV * 

| SHEET 25 OF 25 


PARAMETER! UNITS MIN 

VALUE 



NUMBER 


B.78i. 

53 


B.78.f. 

54 


B.78.g. OG-CDU [degrees 44.980 
53 dial readout | 


B.78.g. 


B.78.g. Counter bulses 28671 

55 readout | 


♦To be used as required or desired 
REMARKS: 
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TEST DATE: OPERATOR! 


JOB: cdo loop tests 


DESCRIPTION: CDU Repeating Accuracy Tests 


S 

PARAMETER 

UNITS 

B. 67. 

f. 53 

OG-CDU dial 

readout 

degrees 

B.67. 

f. 54 

OG-CDU 16X 

resolver 

error 

mv 

B.67. 

f. 55 

Counter 

readout 

pulses 

B.67. 

g. 53 

OG-CDU dial 

readout 

degrees 

B.67. 

g- 54 

OG-CDU 16X 

resolver 

error 

mv 

B.67. 

g. 55 

Counter 

readout 

pulses 

B. 70. 

a. 53 

OG-CDU dial 

readout 

degrees 

B.70. 

a. 54 

OG- CDIT 

resolver 

error 

UTV 


B. 70. Counter 

a. 55 readout 

B. 70. OG-CDU dial 

b. 53 readout 


INITIAL TDRR oeooe 

JDC D-00092 REV b 

SHEET 26 OF 28 


6 AND N SYSTEM NO. 


JDC REF NO. 00092 REV b 


RECORDED VALUES 


1st 2nd* 3rd* 


MAX REJ ACC 
VALUE 


pul 668 4095 


I degrees 1269.996 


*To be used as required or desired 
REMARKS: 


TEST DATE: OPERATOR! INITIAL TDRR oeooe 

--—---JDC- 0 -OOO 92 REV B 

job: CDU LOOP TESTS CU __ T oiy np 28 


DESCRIPTION: CDU Repeating Accuracy Tests 


PARAMETER 


UNITS MIN I 
VALUEr 


_ SHEET 27 OF 28 

0 AND N SYSTEM NO. 


JDC REF NO. 00092 REV b 


RECORDED VALUES 


1st 2nd* 3rd* 


MAX REJ ACC 
VALUE 


B.70. OG-CDU 16X 
b. 54 resolver 
error 


B. 70. Counter 
b. 55 readout 


B. 70. I OG-CDU dial 


pulses 8191 


degrees 1224.996 


c. 53 

readout 


B.70. 

c. 54 

OG-CDU 16X 

resolver 

error 

mv 

B. 70. 

c. 55 

Counter 

readout 

pulses 

B.70. 

d. 53 

OG-CDU dial 

readout 

degrees 

B.70. 

d. 54 

OG-CDU 16X 

resolver 

error 

mv 

B.70. 

d. 55 

Counter 

readout 

pulses 

B.70. 

e. 53 

OG-CDU dial 

readout 

degrees 

B.70. 

e. 54 

OG-CDU 16X 

resolver 

error 

mv 

♦To be used as required or desired 

REMARKS: 


180.004 


TEST DATE: OPERATOR 


JOB: CDU LOOP TESTS 


DESCRIPTION: CDU Repeating Accuracy Tests 


PARAMETER 

UNITS 

Counter 

readout 

pulses 

OG-CDU dial 

readout 

degrees 

OG-CDU 16X 

resolver 

error 

mv 

Counter 

readout 

pulses 

OG-CDU dial 

readout 

degrees 

OG-CDU 16X 

resolver 

error 

mv 

Counter 

readout 

pulses 


INITIAL TDRR ooooo 

JDC-D -00092 REV b 

SHEET 28 OF 28 


6 AND N SYSTEM NO. 


JDC REF NO. 00092 REV b 


RECORDED VALUES 


1st 2nd* 3rd* 


MAX REJ ACC 
VALUE 


♦To be used as required or desired 
REMARKS: 
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10B: CPU LOOP TESTS 

SUBSYSTEM: inertial 
DESCRIPTION: Dynamic Positioning Test 

TOOLS AND 
MATERIAL: 


IMPORTANT: 

A. PREPARATION 

1. Insure that the following pushbuttons on 
the Test Control panel are lighted. 

ISS OPERATE 

IMU CONTROL PANEL NORMAL 
ISS MODING OIA CONTROLLED 
Kj DRIVE INHIBIT 
MG DRIVE INHIBIT 
OG DRIVE INHIBIT 

2. Place the ISS in Attitude Control by 
pressing the ATT ETUDE CONTROL COM¬ 
MAND pushbutton. 

B. PROCEDURE 

1 . Connect the Inner Gimbai (IG)-Digital to 
Analog Converter (DAC) output to the 
Oscillograph by setting the CHANNEL 6 
switch on the Oscillograph Signal Selector 
panel to position 2. Press the CH6 DC/CH6 
AC pushbutton, as necessary, until the CH6 
AC indicator is lighted. 

2. Connect the Apollo Computer Simulator 
output to the IG CDU by setting switches on 


m tnv% * 

TDRR 05006 

2Q «’ 

)DC 00094 (Sheet 1 of 2) 

ASSEMBLY: 

__ "" TYPE: 

INTERVAL: 

REFERENCES: 

Section 3.4.6.9 of 
Inertial Subsystem 
ATP 1015497 


the Apollo Computer Simulator panel as 
follows: 

POWER switch to ON 

DRIVE SELECT switch to IG CDU 

POLARITY switch to + 

burst control switch to SINGLE BURST 

PULSES/BURST switch to 16. 

3. Start the Oscillograph chart by pressing 
the CHART SPEEDS 100 pushbutton on the 
Oscillograph Control panel and setting the 
CHART DRIVE switch to MM/SEC. 

4. Apply 16 positive input pulses to the IG 
DAC by pressing the SINGLE BURST START 
pushbutton on the Apollo Computer Simula¬ 
tor pane L 

5. Stop the chart by setting the CHART 
DRIVE switch on the Oscillograph Control 
panel to OFF. 

6. Observe the trace on the chart to deter¬ 
mine and record the time for the IG-DAC 
output to null to 37 percent of peak value 
after the application of the pulses. 

7. Connect the Middle Gimbai (MG)-DAC 
output to the Oscillograph by setting the 
CHANNEL 5 switch on the Oscillograph Signal 


„ |> , Jv-If C P » V.iv, f, A. - 


* * . zj 4' * - .v * 


JOB: CPU LOOP TESTS __ 

Selector panel to position 2. Press the CH5 
DC/CH5 AC pushbutton, as necessary, until 
the CHS AC indicator is lighted. 

8. Connect the Apollo Computer Simulator 
output to the MG CDU by setting the DRIVE 
SELECT switch on the Apollo Computer 
Simulator panel to MG CDU. 

9. Start the Oscillograph chart by setting the 
CHART DRIVE switch on the Oscillograph 
Control panel to MM/SEC. 

10. Apply 16 positive input pulses to the MG 
DAC by pressing the SINGLE BURST START 
pushbutton on the Apollo Computer Simulator 
panel. 

11. Stop the chart by setting the CHART 
DRIVE switch on the Oscillograph Control 
panel to OFF. 

12. Observe the trace on the chart to deter¬ 
mine and record the time for the MG-DAC 
output to null to 37 percent of peak value after 
the application of the pulses. 

13. Connect the Outer Gimbai (OG)-DAC 
output to the Oscillograph by setting the 
CHANNEL 4 switch on the Oscillograph 
Signal Selector panel to position 2. Press 
the CH4 DC/CH4 AC pushbutton, as neces¬ 
sary, until the CH4 AC indicator is lighted. 

14. Connect the Apollo Computer Simulator 
output to the OG CDU by setting the DRIVE 
SELECT switch on the Apollo Computer 
Simulator panel to OG CDU. 

15. Start the Oscillograph chart by setting 
the CHART DRIVE switch on the Oscillo¬ 
graph Control panel to MM/SEC. 

16. Apply 16 positive input pulses to the OG 


. ~ \A.j '■X* 

^ ~ r , * ViT‘‘STA .T 

TDRR 03006 
29 J?r 

_1_IDC_ 00094 (Sheet 2 of 2) 

DAC by pressing the SINGLE BURST START 
pushbutton on the Apollo Computer Simulator 
panel. 

17. Stop the chart by setting the CHART 
DRIVE switch on the Oscillograph Control 
panel to OFF. 

18. Observe the trace on the chart to deter¬ 
mine and record the time for the OG-DAC 
output to null to 37 percent of peak value 
after the application of the pulses. 


TEST DATE- 


OPERATOR 


JOB: CDU LOOP TESTS 


DESCRIPTION: Dynamic Positioning Test 


JDC PARAMETER UNITS MIN 

ITEM VALUE 

NUMBER_ 

B. 6 time for IG- sec 

DAC output 
to null to 37% 
of peak value 

B. 12 time for MG- sec 

DAC output 
to nuUto 37% 
of peak value 

B. 18 time for OG- sec 

DAC output 
to null to 37% 
of peak value 


TDRR 0300^ 
2° * * 
ljOCO-00094 REV 


6 AND N SYSTEM NO. 
JDC REF NO. 00094 REV 


RECORDED VALUES 


MAX REJ ACC 

VALUE! 


♦To be used as required or desired 


REMARKS: 
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100 : CDU LOOP TESTS 


SUBSYSTEM: INERTIAL 


DESCRIPTION I Dynamic Positioning Test 
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A. PREPARATION 

1. Insure that the following pushbuttons on 
the Test Control panel are lighted. 

ISS OPERATE 

IMU CONTROL PANEL NORMAL 
ISS MODING OIA CONTROLLED 
IG DRIVE INHIBIT 
MG DRIVE INHIBIT 
OG DRIVE INHIBIT 

2. Pl&oe the ISS in Attitude Control by 

presfeliig um ATT CONTROL COMMAND 
pushbutton. , 

8. Set the sensitivities of CHANNELS 4, 5, 
and 6 on the Oscillograph amplifier panel to 
200 MV/MM. 

B. PROCEDURE . 

1. Connect the Inner Gimbal (IQ-Digital to 
Analog Converter (DAC) output to the 
Oscillograph by setting Hie CHANNEL 6 

JDC _00094 PFV B 


INITIAL TDRR Q60Q6 


JDC: 00094 S PAfiF i OF 2 


ASSEMBLY: 


TYPE: 

INTEPVHL: 


TOOLS AND 
MATERIAL: 


REFERENCES: 

Section 3-4.6.9 of 
Inertial Subsystem 

ATP 101S4Q7 


IMPORTANT: 


switch on the Oscillograph Signal Selector 
panel to position 2. Press the CH6 DC/CH6 
AC pushbutton, as necessary, until the CH6 
AC i nd i ca t or is lighted. 

2 . Connect the Apollo Computer Simulator 
output to the IG CDU by setting switches on 
the Apollo Computer Simulator panel as foUows: 

DRIVE SELECT switch to IG CDU 
POLARITY switch to + 
burst control switch to SINGLE BURST 
PULSES/BURST switch to 16. 

3. Start the Oscillograph chart by pressing 
the CHART SPEEDS 100 pushbutton on the 
Oscillograph Control panel and setting the 
CHART DRIVE switch to MM/SEC. 

4. Apply 16 positive input pulses to the IG 
DAC by pressing the SINGLE BURST START 
pushbutton on the Apollo Computer Simulator 
panel. 

5. Stop the chart by setting the CHART 
DRIVE switch on the Oscillograph Control 
panel to OFF. 


DAT E 3 Apr 64 






MB: CDU LOOP TESTS 




SUBSYSTEM: inertial 


6. Observe the trace on the chart to deter¬ 
mine and record the time for Hie IG-DAC 
output to null to 37 percent of peak value 
after the application of the pulses. 

7. Connect the Middle Gimbal (MG)-DAC, 
output to the Oscillograph by setting the 
CHANNEL 5 switch on the Oscillograph Signal 
Selector panel to position 2. Press the CHS 
DC/CHS AC pushbutton, as necessary, until 
the CHS AC indicator is lighted. 

8. Connect the Apollo Computer Simulator 
output to the MG CDU by setting the DRIVE 
SELECT switch on Hie ApoUo Computer 
Simulator panel to MG CDU. 

9. Start the Oscillograph chart by setting the 
CHART DRIVE switch on the Oscillograph 
Control panel to MM/SEC. 

10. Apply 16 positive input pulses to the MG 
DAC by pressing the SINGLE BURST START 
pushbutton on the Apollo Computer Simulator 
panel. 

11. Stop the chart by setting the CHART 
DRIVE switch on the Oscillograph Control 
panel to OFF. 

12. Observe the trace on the chart to deter¬ 
mine and record the time for the MG-DAC 
output to null to 37 percent of peak value after 
the application of the pulses. 

13. Connect the Outer Gimbal (OG)-DAC 
output to the Oscillograph by setting the 
CHANNEL 4 switch on the Oscillograph 
Signal Selector panel to position 2. Press 
the CH4 DC/CH4 AC pushbutton, as necessary, 

inn ooo94__ rev_1_ 


INITIAL TDRR— 22225—- 

e> 
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ASSEMBLY: 


until the CH4 AC Indicator is lighted. 

14. Connect the ApoUo Computer Simulator 
output to the OG CDU by setting the DRIVE 
SELECT switch on Hie ApoUo Computer 
Simulator panel to OG CDU. 

15. Start the OsciUograph chart by setting 
Hie CHART DRIVE switch on Hie OsciUo¬ 
graph Control panel to MM/SEC. 

16. Apply 16 positive input pulses to the OG 
DAC by pressing the SINGLE BURST START 
pushbutton on the ApoUo Computer Simulator 
panel. 

17. Stop the chart by setting the CHART 
DRIVE switch on Hie OsciUograph Control 
panel to OFF. 

18. Observe the trace on Hie chart to deter¬ 
mine and record the time for Hie OG-DAC 
output to null to 37 percent of peak value 
after Hie application of the pulses. 
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TEST DATE: 


JOB: CDU LOOP TESTS 


DESCRIPTION: Dynamic Positioning Test 


INITIAL TDRR oeoos 
JDC D-00094 REV b 
SHEET i OF i 


6 AND N SYSTEM NO. 


JDC REF NO. 00094 REV b 


JDC 

ITEM 

NO. 


B.6 


B. 12 


B. 18 


PARAMETER 


time for IG- 
DAC output 
to null to 37% 
of peak value 


time for MG- 
DAC output 
to null to 37% 
of peak value 


time for OG- 
DAC output 
to null to 37% 
of peak value 


UNTT8 


MIN 
VALUEl 


RECORDED VALUES 
2nd* | 3rd* 


1st 


MAX 

VALUE 


*To be used as required or desired 
REMARKS: 


REJ 


0.3 


0.3 


0.3 


ACC 
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Dynamic Positioning Test 


Rev. 
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A. PREPARATION 

1. Insure that the following pushbuttons 
on the Test Control panel are lighted. 

IBS OPERATE 

TMU CONTROL PANEL NORMAL 
IBS MODING OIA CONTROLLED 
IG DRIVE INHIBIT 
MG DRIVE INHIBIT 
on DRIVE D' nj T T, IT 
SCS LOADS HQML oi' ENTR Y 

2. Place the ISS in Attitude Control by 
pressing the ATT CONTROL COMMAND push¬ 
button .on the Test Control panel. 

3* Set the sensitivities of CHANNELS 4, 

5 f and 6 on the Oscillograph amplifier 
panel to 20 MV/MM. 


B. PROCEDURE 


1. Connect the Inner Gimbal (IG)-Digital 
to Analog Converter (DAC) output to the 
Oscillograph'by setting the CHANNEL 6 

VERIFICATION WITH SIOL REQUIRED BEFORE USE 


REFERENCES 

Section 3-4. 6.9 of Inertial 
Subsystem ATP 1015497 


IMPORTANT 


INTERVAL 


As Required 


TOOLS ANO 
MATERIAL 


switch on the Oscillograph Signal Selector 
panel to position 2. Press the CHS DC/CH6 
AC pushbutton, as necessary, until the CH6 
AC indicator is lighted. 

2. Connect the Apollo Computer Simulator 
output to the IG CDU by setting switches on 
the Apollo Computer Simulator panel as follows: 

DRIVE SELECT switch to IG CDU 
POLAR TTY t' > + 

burst control switch to SINGIE BURST 
PUISES/BURST switch to U6. 

3. Start the Oscillograph chart by pressing 
the CHART SPEEDS 100 pushbutton on the 
Oscillograph Control panel and setting the 
CHART DRIVE switch to MM/SEC. 

4. Apply 16 positive input pulses to the IG 
DAC by pressing the SINGLE BURST START push¬ 
button on the Apollo Computer Simulator panel. 


5. Stop the chart by setting the CHART DRIVE 
switch on the Oscillograph Control panel to 
OFF. 


DATE. 






.Jt-V ’ 


* »;r* 


iOB. 


CDU LOOP TESTS 


1 JOC 00094 REV C FACE 2 OF 2 


SUBSYSTEM 


INERTIAL 


6. Observe the trace on the chart to 
determine and record the time for the IG- 
DAC output to null to 37 percent of peak 
value after the application of the pulses. 

7. Connect the Middle Gimbal (MG)-DAC, 
output to the Oscillograph by setting the 
CHANNEL 5 switch on the Oscillograph 
Signal Selector panel to position 2. 

Press the CH5 DC/CH5 AC pushbutton, as 
necessary, until the CH5 AC indicator is 
lighted. 

8. Connect the Apollo Computer Simulator 
output to the MG CDU by setting the DRIVE 
SELECT switch on the Apollo Computer 
Simulator panel to MG CDU. 

9* Start the Oscillograph chart by 
setting the CHART DRIVE switch on the 
Oscillograph Control panel to MM/SEC. 

10. Apply 16 positive input pulses to the 
MG DAC by pressing the SINGIE BURST 
START pushbutton on the Apollo Computer 
Simulator panel. 

11. Stop the chart by setting the CHART 
DRIVE switch on the Oscillograph Control 
panel to OFF. 

12. Observe the trace on the chart to 
determine and record the time for the 
MG-DAC output to null to 37 percent of 
peak value after the application of the 
pulses. 

13. Connect the Outer Gimbal (OG)-DAC 
output to the Oscillograph by setting the 
CHANNEL 4 switch on the Oscillograph 
Signal Selector panel to position 2. 

Press the CH4 DC/CH4 AC pushbutton, as 
necessary, until the CH4 AC indicator is 
lighted. 


I ASBY 


14. Connect the Apollo Computer Simulator 
output to the OG CDU by setting the DRIVE 
SELECT switch on the Apollo Computer 
Simulator panel to OG CDU. 

15. Start the Oscillograph chart by setting 
the CHART DRIVE switch on the Oscillograph 
Control panel to MM/SEC. 

16. Apply 16 positive input pulses to the 
OG DAC by pressing the SINGIE BURST START 
pushbutton on the Apollo Computer Simulator 
panel. 

17. Stop the chart by setting the CHART 
DRIVE switch on the Oscillograph Control 
panel bo OFF. 

18. Observe the trace on the chart to 
determine and record the time for the 0G- 
DAC output to null to 37 percent of peak 
value after the application of the pulses. 
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SITE / LOCATION 2 

SFR Md DIM 

_REV. 

TIME 





1 




START 

END 

TOTAL ELAPSED fl 


MAJOR WOUND SU 

PPOQT EQUIPMENT 




NAME. 





. 8ER. NOL 











CAL DATE II 

NAME- 





_8ER. NO. 











CAL DATE || 

II CONDUCTED BY 


APPROVED BY_ 




n 

1 

NAME/AFFILIATION 



NAME/AFFILIATION 


_ 1 

JDC 

ITEM 

NO. 

PARAMETER 
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output to null to 
37# of peak value 

sec 
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i 



B .12 

time for MG-DAC 
output to null to 
37# of peak value 

sec 





l.Q 



b.18 

time for OG-DAC 
output to null to 
37# of peak value 

sec 
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TEST DATE: 


OPERATOR 


JOB: CDU LOOP TESTS 


TDRR 0S006 

jDC02@95j a |f» q 4 

SHEET 2 OF 2 


DESCRIPTION: CDU-DAC Sensitivity Test 


0 AND N SYSTEM NO. 


JDC REF NO. ooo95 REV 


JDC 

ITEM 

NUMBER 

PARAMETER 

UNITS 

MIN 

RECORDED VALUES | 

MAX 

VALUE 

REJ 

ACC 

VALUE 

1st 

2nd* 

3rd* 

B.29.B.19 

MG-CDU out¬ 
put pulses 

pulses 

1280 




2575 



B.31.B.19 

MG-CDU out¬ 
put pulses 

pulses 

5120 




10255 



B.33.B.19 

MG-CDU out¬ 
put pulses 

pulses 

5120 




10255 



B.36 

OG-CDU out¬ 
put pulses 

pulses 

5 




55 



B. 38 .B.36 

OG-CDU out¬ 
put pulses 

pulses 

5 




55 



R 40 .B.36 

OG-CDU out¬ 
put pulses 

pulses 

320 




655 



B. 42.B.36 

OG-CDU out¬ 
put pulses 

pulses 

320 




655 



R44.B.36 

OG-CDU out¬ 
put pulses 

pulses 

1280 




2575 



R46.B.36 

OG-CDU out¬ 
put pulses 

pulses 

1280 




2575 



R48.B.36 

OG-CDU out¬ 
put pulses 

pulses 

5120 




10255 



B. 50 .B.36 

OG-CDU out¬ 
put pulses 

pulses 

5120 




10255 














REMARKS: 


I 


INCHES 

I i I i I —i—I—i— J 
0 I 2 

PHOTOGRAPHIC SCALE ONLY 
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TDKK 11085 M 21«M 


APOLLO GftN 
EQUIPMENT TEST 
DATA SHEET—-L OF—£_ 

CPU LOOP TESTS 



JOB 


ASSEMBLY UNDER TEST 


TITLE 


SER. IKX. 


IN*. 


. REV. 




DATE. 


START 


SITE /LOCATION 


TIME . 


END 


TOTAL ELAPSED 


MAJOR GROUND SUPPORT EQUIPMENT 


I NAME . 




.SER. MO. 


CAL DATE 

II 






CAL DATE 

II cmnourTFD by 



APPROVED BY 



1 

NAME/AFFtLIATtON 


NAME/AFFILIATION || 

JDC 

ITEM 

NO. 

PARAMETER 

UNITS 

MIN 

RECORDED VALUES 

MAX 

REJ 

ACC 




1st 

2nd* 

3rd* 




B«2 

3X3-CDU output 
pulses 

pulses 

4 




76 



B.4. 

B.2 

10-CPU output 
pulses 

pulses 

4 




T6 



B.6. 

B.2 

10-CPU output 
pulses 

pulses 

320 




676 



B.8. 

B.2 

10-CPU output 

pulses 

pulses 

320 




676 



B.10. 

B*2 

10-CPU output 
pulses - ../• • 

pulses 

1280 




2596 



B.12. 

B.2 

IG-CPU output 
pulses 

pulses 

1280 




2596 



B.l4. 

B.2 

IG-CPU output 
pulses 

pulses 

35W 




10276 



B.1&* 

B.2 

3X3-CPU output 
pulses 

pulses 

35^ 




10276 



B.19 

MO- CPU output 
pulses 

pulses 

4 




76 



B.21. 

B.19 

HO- CPU output 
pulses 

pulSes 

4 




76 




*TO BE USED AS REQUIRED OR 0E8IRED 



JDC 

ITEM 

Na 

PARAMETER 

UNITS 

MIN 

RECORDED VALUES | 

MAX 

VALUE 

KEJ 

ACC 

VALUE 

1st 

2 nd* 

3rd* 

B.23. 

B.19 

MO-CPU output 
pulses 

pulses 

320 




676 



B.25. 

B.19 

MO-CPU output 
pulses 

pulses 

320 




676 



B.27. 

B.19 

MG-CDU output 

pulses 

pulses 

1280 




2596 



E.29. 

B.19 

MG-CDU output 

pulses 

pulses 

• 

1280 




2596 



B.31. 

B.19 

MG-CDU output 
pulses 

pulses 

35W 




10276 



B.33. 

B.19 

MG-CPU output 
pulses 

pulses 

35*t0 




10276 



B.36 

00-CPU output 
pulses 

pulses 

4 




76 



B.38. 

B.36 

00-CPU output 
pulses 

pulses 

4 




76 



B.40. 

B.36 

OG-CPU output 
pulses 

pulses 

320 


* 

‘ 

676 



B.42. 

B.36 

OG-CPU output 
pulses . 

1 

pulses 

320 




676 


1 

B.44. 
B.36 ! 

. 00-CPU output 1 

pulses 

pulses 

1280 


1 


2>96 



B.46. 

B.36 

OG-CDU output 
pulses 

pulses 

1280 




2596 



B.48. 

B.36 

OG-CPU output 
pulses 

pulses 

3548 




10276 



B.50. 

B.36 

OG-CPU output 

pulses 

pulses 

• 35*t8 




10276 




« TO BE USED AS REQUIRED OR DESIRED 
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JOB: CDU LOOP TESTS 


TDRR 05006 
29 Jan 6 * 

PDC 00096 (Sheet 1 of i 


SUBSYSTEM: INERTIAL 


DESCRIPTION: Encoder and Encoder Electronics 
Bandwidth Test 


TOOLS AND 
MATERIAL: 


IMPORTANT: 


A. PREPARATION 

1. Insure that the following pushbuttons on 
the Test Control panel are lighted. 

ISS OPERATE 

IMU CONTROL PANEL NORMAL 
ISS MODING OIA CONTROLLED 

2. Inhibit the gimbal torque motors by in¬ 
suring that the following pushbuttons on the 
Test Control panel are lighted. 

IG DRIVE INHIBIT 
MG DRIVE INHIBIT 
OG DRIVE INHIBIT 

3. Place the ISS in the CDU Manual mode by 
pressing the MANUAL CDU COMMAND 
pushbutton. The pushbutton shall be lighted. 

4. Set the Inner Gimbal (IG)-CDU to 20° 

<± 10 °). 

5. Set the Middle Gimbal (MG)-CDU to 20° 

<± 10°). 

6. Set the Outer Gimbal (OG)-CDU to 20° 

(± 10 °). 

7. Set switches on the Counter as follows: 

FUNCTION switch to COUNT 


ASSEMBLY: 


TYPE: 

INTERVAL: 


REFERENCES: 

Section 3.4.6.11 of 
Inertial Subsystem 
ATP 1015497 


INPUT SELECTOR switch to A-B. 

8. Set the DIGITAL RECORDER SELECTOR 
switch on the Primary Signal Selector panel 
to CTR. 

B. PROCEDURE 


1. Connect the + ASand ■ 

lu 


A9 ig signals to 


the Counter by setting the COUNTER INPUT 
"A" OR "A-B'* switch on the Primary Signal 
Selector panel to position 4. 

2. Place the ISS in Zero Encode by pressing 
the ZERO ENCODER COMMAND pushbutton on 
the Test Control panel. 

3. Initiate the count on the Counter by 
pressing the RESET pushbutton. 

4. Place the ISS in CDU Manual by pressing 
the MANUAL CDU COMMAND pushbutton on 
the Test Control panel. 

5. Manually slew the IG CDU in the positivie 
direction to plus 300° (± 10°) as shown on the 
dial readout. 

6. Place the ISS in Zero Encode by pressing 
the ZERO ENCODER COMMAND pushbutton 


JOB: CDU LOOP TESTS 



on the Test Control panel. 

7. Monitor the Counter to determine and 
record the residual counts. 

8. Connect the + A^ G and - A0 MQ signals 
to the Counter by setting the COUNTER 
INPUT "A" OR "A-B” switch on the Primary 
Signal Selector panel to position 5. 

9. Initiate the count on the Counter by press¬ 
ing the RESET pushbutton. 

10. Place the ISS in CDU Manual by pressing 
the MANUAL CDU COMMAND pustoutton on 
the Test Control panel. 

11. Manually slew the MG CDU in the positive 
direction to plus 300° (± 10°) as shown on 

the dial readout. 

12. Place the ISS in Zero Encode by press¬ 
ing the ZERO ENCODER COMMAND push¬ 
button on the Test Control panel. 

13. Monitor the Counter to determine and 
record the residual counts. 

14. Connect the + A 0 qq and A 0 GG signals 
to the Counter by setting the COUNTER 
INPUT "A" OR "A-B" switch on the Primary 
Signal Selector panel to position 6. 

15. Initiate the count on the Counter by 
pressing the RESET pushbutton. 

16. Place the ISS in CDU Manual by press¬ 
ing the MANUAL CDU COMMAND pushbutton 
on the Test Control panel. 

17. Manually slew the OG CDU in the positive 
direction to plus 300° (±10°) as shown on 

the dial readout. 

18. Place the ISS in Zero Encode by pressing 
the ZERO ENCODER COMMAND pushbutton 
on the Test Control panel. 


TDRR 06006 
29 Jan @4 

_I JDC 00096 (Sheet 2 of 2) 


TEST DATE- 


OPERATOR 


19. Monitor the Counter to determine and 
record the residual counts. 


JOB-* CDU LOOP TESTS 


DESCRIPTION: Encoder and Encoder Electronics 
Bandwidth Test 


JDC 
|lTEM 
NUMBER 


B. 7 


B. 13 


B. 19 


PARAMETER 


0jq pulses 
lost 


®MG pulses 
lost 


®OG Pulses 
lost 


UNITS 


MIN 

VALUE 


TDRR 06006 
JDC2B>o(#£!n R^f % 
SHEET l OF 


G AND N SYSTEM NO. 


IOC REF NO. 00096 REV 


RECORDED VALUES 


1st 


♦To be used as required or desired 
REMARKS: 


2nd* 


3rd* 


MAX 

VALUE 


REJ 


ACC 


6 


INCHES 

1 , 1, 1 


-r 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 
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APOLLO 6BN 
EQUIPMENT TEST 
DATA SHEET_i_OF_L 



JOB 


CPU IOOP TESTS 


ASSEMBLE UNDER TEST 


TITLE . 


SEA. N<X. 


.REV.. 


BSLiHSTQBY 


DATE . 


START 


SITE/LOCATION 


TIME . 


START 


ENO 


TOTAL ELAPSED 


NAME. 


NAME. 


MAJOR GROUND SUPPORT EQUIPMENT 

_SEN. NQ . 

_SER. NOl 


CAL DATE 


CONOUCTED BY. 


NAME /AFFII !ATK)N 


.APPROVED BY. 


NAME/AFFILIATION 


a 

f; 

JDC 

parameter 

UNITS 

MIN 

VATITIi 1 

| RECORDED VALUES 

MAX 

REJ 

ACC 

u 

$■[ ■ 

NO. 




1 st 

2 nd* 

3rd* 

VALUE 



h f 

11 
‘p. i< 

b.4 

ERROR DETECT 


out 








CDU FAIL 


out 







r- i 

m t 

«***- 

b.6 

Level st -which CDU 
fail ind. is 
generated-IG CDU 

volts 

2.2 




5.4 




B.T 

polarity 


REG. 







1 • 

amplitude 

volts 


^ * 



Z1& 



b 

mw 


rise time m 
(10 - 90$ anrpl.) 

M Sec. 

t 




k/a 




fall tine 

(10 - 90 $ anrpl. ) 

M See. 





n/a 



? f 


width (90$ anrpl.) 

N Sec. 

1.5 




To - 



j i 


noise 

V0lt8p.p 

x o.r p 





d.5 



. ■ 


droop 

$ 

0 



as -> 

. 



- j 

B.9 

Level st which 

CPU fail ind. 
disappears-IG CPU 

volts 

2.2 




5.4 



t \ 

B.ll 

ERROR DETECT 


out 







pij ; [ 

B.4 

CDU FAIL 


out 







fc * 

6 ! 

* 

II 

B.ll 
! B.6 

Level at which 

CDU fail ind. is 
generated MG CDU 

volts 

2.2 




5.4 




N* TO BE USED AS REQUIRED OR DESIRED 


DATE 




f 




APOLLO 6ftN 
EQUIPMENT TEST 
DATA SHEET_£_OF_5_ 



I 



JOB 


CPU LOOP TESTS 


jnr 

ITEM 

Na * 

PARAMETER 

UNIT8 

MTN 

VALUE 

RECORDED VALUE8 

MAX 

VALUE 

REJ 

ACC 



1st 

2nd* 

3rd* 



B.ll 

B.9 

Level at which 

CDU fail ind. 
disappears-MG CDU 

volts 

2.2 




5-4 



B.13 

ERROR DETECT 


out 







B.4 

CDU FAIL 


out 







B.13 

B .6 

Level at which 

CDU fail ind. is 
generated-OG CDU 

volts 

2.2 




5-4 



B.15 

b.9 

Level at which 

CDU fail ind. 
disappears-OG CDU 

volts 

2.2 




5-4 



b.i6 

ERROR DETECT 


out 








CDU FAIL 


out 







b.i8 

Level at which 

CDU fail ind. is 
generated 

volts 

1.0 




1.5 



B.20 

Level at which 

CDU fail ind. 
diappears 

volts 

1.0 




1.5 



B.22 

ERROR DETECT 


out 







B.l6 

CDU FAIL 


out 







B.22 

B.18 

Level at which 
CDU fail ind. is 
generated 

volts 

12.7 




17.5 



B.22 

B.20 

Level at which 
CDU fail ind. 
disappears 

volts 

12.7 




17.5 



B.24 

CDU FAIL 


lighte 

L 







ERROR DETECT 


lighte 

L 






B.25 

CDU FAIL 


out 







ERROR DETECT 


out 


















APOLLO 6 ft N 
EQUIPMENT TEST 
DATA SHEET-L.OF- 


NO. 

REV 


JDC 

00097 


JOB 


CPU LOOP TESTS 


jnc 

ITEM 
Na * 


B.2 6 
B.24 


B.2 6 
B.25 


B.27 

B.24 


B.27 

B.25 


PARAMETER 


CPU FAIL 


ERROR DETECT 


CPU FAIL 


ERROR DETECT 


CPU FAIL 


ERROR DETECT 


CPU FAIL 


ERROR DETECT 


UNITS 


MIN 
VALUE 


lighted 


lighted 


out 


out 


lighted 


lighted 


out 


out 


RECORDED VALUES 


1st 


2 nd* 


3rd* 


|MAX 

VALUE 


rejIacc 


* TO BE USED AS REQUIRED OR DESIRED 


OATE 


{,-iM 


* TO BE USED AS REQUIRED OR DESIRED 


t. -m 


DATE 


; 




I;-. 




r ?» 

i : 














.£* I 

o h C g 

° 

3 a » 
31 ? <D 

I5S o 

<lil o -> 



« TO BE USED AS REQUIRED OR DESIRED 
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JOB'. SUBSYSTEM MODE TESTS 

SUBSYSTEM: INERTIAL 

DESCRIPTION: Turn-on Test 


TOOLS AND 
MATERIAL: 


lunnoTiUT. Completion of JDC 00105 is required before 
IMrUKIANi: performing this test. 


TDRR 06006 ^ 
29 Jan 6 4 

)DC 00106 (Sheet 1 of 2) 

ASSEMBLY: 

_ TYPE: 

INTERVAL: 

REFERENCES: 

Section 3.4.11.2 of 
Inertial Subsystem 
ATP 1015497 


A. PREPARATION 

1. Insure tfc t the following pushbuttons on 
the Test Control panel are lighted. 

ISS STANDBY 

IMU CONTROL PANEL NORMAL 

2. Insure that the following pushbuttons are 
not lighted. 

IG DRIVE INHIBIT 
MG DRIVE INHIBIT 
OG DRIVE INHIBIT 

3. Set switches and controls on the Counter 
as follows: 

FUNCTION switch to PERIOD 
SAMPLE TIME (N x ) controls to 000001 
CLOCK FREQUENCY DIVIDER switch 
to 10 2 

DISPLAY TIME (Ng) switch to 10 6 
INPUT SELECTOR switch to C SENSE. 

4. Connect the IMU Delay indication signal to 
the Counter by setting the COUNTER INPUT 
"D" SIGNAL switch on the Primary Signal 
Selector panel to position 13. Set the 
DIGITAL RECORDER SELECTOR switch to 


5. Connect the gyro wheel voltage to the 
Oscillograph by setting the CHANNEL 6 
switch on the Oscillograph Signal Selector 
panel to position 7 and insuring that the CH6 
AC pushbutton is lighted. 

6. Connect the inner gimbal (IG) CDU one 
speed resolver error signal to the Oscillo¬ 
graph by setting the CHANNEL 3 switch to 
position 4 and insuring that the CH4 AC push¬ 
button is lighted. 

7. Connect the middle gimbal (MG) CDU one 
speed resolver error signal to the Oscillo¬ 
graph by setting the CHANNEL 1 switch to 
position 4. 

8. Connect the outer gimbal (OG) CDU one 
speed resolver error signal to the Oscillo¬ 
graph by setting the CHANNEL 2 switch to 
position 4. 

9. Set the TRANSFER switch on the IMU 
Control panel to MANUAL. 

10. Set the middle gimbal CDU to 0° 


JOB: SUBSYSTEM MODE TESTS _ 

B. PROCEDURE 

1. Press CHART SPEEDS 2 pushbutton on 
the Oscillograph Control panel and set 
CHART DRIVE switch to MM/SEC. 

NOTE 

Record that the WHEEL RUN-UP and 
COARSE ALIGN pushbuttons on the 
Test Control panel and the IMU DELAY 
indicator on the Monitor Panel are 
lighted for approximately 40 seconds 
after performing step 2. 

2. Apply the + 28 vdc to the ISS by pressing 
the ISS OPERATE pushbutton on the Test 
Control panel. 

3. Stop the Oscillograph Chart by setting the 
CHART DRIVE switch on the Oscillograph 
Control panel to OFF after IMU DELAY 
indicator on the Monitor Panel goes out. 

4. Monitor th r Oscillograph chart to deter¬ 
mine and record the CDU one speed resolver 
error signals. 

5. Observe the Monitor Panel to confirm and 
record that the WHEEL POWER FAIL indi¬ 
cator is not lighted. 

6. Monitor the Counter to determine and 
record the duration of the time delay. 

7. Observe the Test Control panel to con¬ 
firm and record that either the ATT CON¬ 
TROL or the ENTRY pushbutton is lighted. 

8. Remove the + 28 vdc from the ISS by 
pressing the ISS STANDBY pushbutton. 

NOTE 

After performing step 9, monitor the 
Remote Counter Indicator and 10 (± 2) 


TDRR 06006 
,29 Jrr <=t t. 

_ I JDC 00106 (Sheet 2 of 2) 

NOTE (Cont) 

seconds prior to the end of the delay 
period as determined in step B. 6 pro¬ 
ceed immediately to step 10. 

9. Apply the + 28 vdc to the ISS by pressing 
the ISS OPERATE pushbutton on the Test 
Control panel. 

10. Press the MANUAL ALIGN pushbutton on 
the IMU Control panel and note that the IMU 
DELAY indicator on the Monitor Panel goes 
out and the ATT CONTROL or ENTRY push¬ 
button on the Test Control panel lights. Re¬ 
cord observations. 

11. Observe the PIPA monitor scope to 
determine and record that the PIPA's are 
functioning properly. 



TEST DOTE: _ OPERATOR 

JOB: SUBSYSTEM MODE TESTS 
DESCRIPTION: Turn-on Test 


JDC 

PARAMETER 

UNITS MIN 

ITEM 

NUMBER 


VALUE 

B.2 

WHEEL 

lighted 

(Note) 

RUNUP 



COARSE 

ALIGN 

lighted 


IMU DELAY 

lighted 


TDRR 06006 

jDC-O-otfn#? 'tef 6 * 
SHEET x OF i 

0 AND N SYSTEM NO. 

JDC REF NO. ooioe REV 

RECORDED VALUES I MAX REJ ACC 

-1-.- VALUE 

1st 2nd* I 3rd* 


IG-CDU IX 
error signal 
MG-CDU IX 
error signal 
OG-CDU IX 
error signal 
" WHEEL 
POWER FAIL 
duration of 
time delay 
ATT CON- 
TROL or * 
ENTRY 
IMU DELAY 
ATT CON¬ 
TROL or 
ENTRY 
PIPA's 
functioning 
properly 


*To be used as required or desired 
UE MARKS: 


INCHES 


O I 2 

PHOTOGRAPHIC SCALE ONLY 



















REMARKS: 










REMARKS: 
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JOB: SUBSYSTEM MODE TESTS 

SUBSYSTEM: inertial 
DESCRIPTION: Coarse Align Test 

TOOLS AND — " 

MATERIAL: 

IMPORTANT: 

A. PREPARATION 

1. Insure that the ISS OPERATE pushbutton 
on the Test Control panel is lighted. 

2. Insure that the following pushbuttons are 
not lighted. 

IG DRIVE INHIBIT 
MG DRIVE INHIBIT 
OG DRIVE INHIBIT 
PIPA LOOPS INHIBIT 

3. Set the TRANSFER switch on the IMU 
Control panel to MANUAL. 

4. Connect the plus inner gimbal (IG) CDU 
line to the Apollo Computer Simulator by 
setting the following switches on the Apollo 
Computer Simulator panel. 

burst select switch to SINGLE BURST 
DRIVE SELECT switch to CDU IG 
POLARITY switch to + 

PULSES/BURST switch to 64 

5. Set the Primary Signal Selector panel to 
monitor the IG CDU one speed error signal 
on the DVM (232). 


? Wvzgmm: rmii'S? 

TDRR Q500Q, A 

?JK A® (sfiet Tof 2) 
ASSEMBLY: 

TYPE: 

INTERVAL: 

REFERENCES: 

Section 3.4.11.4 of 
Inertial Subsystem 
ATP 1015497 


B. PROCEDURE 

1. Press the COARSE ALIGN pushbutton on 
the IMU Control panel. 

2. Note and record that the COARSE ALIGN 
pushbuttons on both the IMU Control and 
Test Control panels are lighted. 

3. Press the SINGLE BURST START push¬ 
button on the Apollo Computer Simulator 
panel to apply 64 +IG pulses to the IG DAC 
and record the change in the IG CDU dial 
indication. 

4. Monitor the DVM to determine and 
record the IG CDU steady state one speed 
error voltage. 

5. Set the Primary Signal Selector panel to 
monitor the following Stabilization and 
Control System (SCS) attitude error signals 
on the DVM and record each voltage. 

a. E0 NB (139) 

b. e<j>sc(i 40 > 

C. E9 (141) 

d. E0 NB (239) 

e. E0sc< 240 ) 




JOB: SUBSYSTEM MODE TESTS _ 

6. Set the Primary Signal Selector panel to 
monitor the MG CDU one speed error signal 
on the DVM (231). 

7. Set DRIVE SELECT switch on the Apollo 
Computer Simulator panel to CDU MG. 

8. Press the SINGLE BURST START push¬ 
button to apply 64 +MG pulses to the MG 
DAC and record the change in the MG CDU 
dial indication. 

9. Monitor the DVM to determine and record 
the MG CDU steady state one speed error 
voltage. 

10. Set the Primary Signal Selector panel to 
monitor the OG CDU one speed error signal 
on the DVM (230). 

11. Set DRIVE SELECT switch on the Apollo 
Computer Simulator panel to CDU OG. 

12. Press the SINGLE BURST START push¬ 
button to apply 64 +OG pulses to the OG DAC 
and record the change in the OG CDU dial 
indication. 

13. Monitor the DVM to determine and record 
the OG CDU steady state one speed error 
voltage. 



REMARKS: 
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MB; 8UB8Y8TEM MODE TESTS 

SUBSYSTEM: INERTIAL 
DESCRIPTION : Coarse Align Test 


Rev TDRR 

Let I Dote I No 


Poget Revised 


INITIAL TDRR ^oeooe _ 

»C: 0 Q 108 & PR 6 E_L, 0 F^g_ 

ASSEMBLY: _ 

TYPE: 

INTERVAL: 

TOOLS AND 
MATERIAL: 

REFERENCES: section s-4. n. 4 of 


A. PREPARATION 


J°£ -Ooto Sheets l_ MIT NASA inertial Subsystem ATP 1016497 


IMPORTANT: 


B. PROCEDURE 


1. Insure that the 188 OPERATE pushbutton 
on the Test Control panel Is lighted. 

2. Insure that the following pushbuttons are 
not lighted. 

IG DRIVE INHIBIT 
MG DRIVE INHIBIT 
OG DRIVE INHIBIT 
PIPA LOOPS INHIBIT 

3. Set the TRANSFER switch on the IMU 
Control panel to MANUAL. 

4. Connect the plus inner gimbal (IQ CDU 
line to the Apollo Computer Simulator by 
setting the following switches on Use Apollo 
Computer Simulator panel. 

burst select switch to SINGLE BURST 
DRIVE SELECT switch to CDU IG 
POLARITY switch to + 

PULSES/BURST switch to 64 

5. Set tiie Primary Signal Selector panel to 
monitor the IG CDU one speed error signal 
on the Phase Angle Voltmeter (PAVM) (232). 

me polos anr b 


1. Press the COARSE ALIGN pushbutton on 
the IMU Control panel. 

2. Note and record that the COARSE ALIGN 
pushbutton on both the IMU Control and 
Test Control panels are lighted. 

3. Press the SINGLE BURST START push¬ 
button on the Apollo Computer Simulator 
panel to apply 64 +IG pulses to the IG DAC 
and record the change in tike IG CDU dial 
indication. 

4. Monitor the PAVM to determine and 
record the IG CDU steady state one speed 
error voltage. 

5. Set tiie Primary Signal Selector panel to 
monitor the following Stabilization and 
Control System (SCS) attitude error signals 
on the PAVM and record each voltage. 

a. E*„,<140) 

b. E*^ e (139) 

o. E 8 (141) 

d. E«, e (239) 

DATE 3 Apr 64 


JOB; SUBSYSTEM MODE TESTS 


SUBSYSTEM: inertial 


6. Set the Primary Signal Selector panel to 
monitor the MG CDU one speed error signal 
on the PAVM (231). 

7. Set DRIVE SELECT switch on the Apollo 
Computer Simulator panel to CDU MG. 

8. Press the SINGLE BURST START push¬ 
button to apply 64 -(-MG pulses to the MG 
DAC and record the change in the MG CDU 
dial indication. 

9. Monitor the PAVM to determine and 
record the MG CDU steady state one speed 
error voltage. 

10. Set the Primary Signal Selector panel to 
monitor the OG CDU one speed error signal 
on the PAVM (230). 

11. Set DRIVE SELECT switch on the Apollo 
Computer Simulator panel to CDU OG. 

12. Press the SINGLE BURST START push¬ 
button to apply 64 +OG pulses to the OG DAC 
and record the change in the OG CDU dial 


13. Monitor the PAVM to determine and 
record the OG CDU steady state one speed 
error voltage. 


inn 00108 


00074 



REMARKS: 







ft ftf 





REMARKS: 
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TEST DATE: 


operator: 


100 : SUBSYSTEM MODE TESTS 


DESCRIPTION: Manual Align Test 


INITIAL TORR 06006 
JOC-D-ooiio . REV b /##{ 09<P4? 
SHEET 3 OF 3 
6 AND N SYSTEM NO. 

JDC REF NO. oono REV b 


PARAMETER 


UNITS MIN 

value}- 


RECORDED VALUES 


MAX REJ ACCl 
VALUE I 


C. 1. time to null to seo 
®;“- 10% of Initial 

(cont) v » lue <”°> _ 

C.2. time to first zero seo 
B * 11 crossing (OG) 

time to null to seo 
10% of initial 


value (OG) 


C.2. time to first 
g" JJ* zero crossing 
(OG) 


.. . ,! 

,' » * a , .J.ft 


’ c '* | 



*To be used as required or desired 


REMARKS: 
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APOLLO GBN 
EQUIPMENT TEST 
DATA 8HEET.2—OF— 2- 


r 


NO. 

REV 


JOB SUBSYSTEM MODE TESTS 


JDC 

PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED VALUES 

MAX 

ITEM 

MU 



1st 

— 

2nd* 

3rd* 

V AI^UEt 

B.17 

IG-CDU IX 
resolver in-phase 

voltage 

nv . 





150 


IG-CDU IX 
resolver quadra¬ 
ture voltage 

nv 





150 

B.19 

IG-CDU IX 
resolver in-phase 
voltage 

nv 





150 


IG-CDU IX 
resolver quadra¬ 
ture voltage 

nv 

1 





150 

B*21 

OO-CDU IX 
resolver #An-phaf 
voltage 

nv • 

B v., 





150 


OG-CDU IX 
resolver quadra- 
ture voltage 

nv 





150 

B.22 

B.ll 

time to first 
xero crossing 
(») 

Bee 

0.16 




0.40 


time, to null to. 
xup 01 uutia 1 
value (m) 

sec . 

1.10 




JL0.2 

B.22 

B.15. 

B.ll 

time to first ze: 
crossing (tG) 

0 sec 

0.16 




0.40 

B.22 

B.15 

B.ll 

time to null to 
lVf> of initial 
value (MG) 

eec 

1.10 




10.2 

B.23 

B.ll 

time to first 
zero crossing 
(OG) 

Bee 

0.20 




0.56 


« TO BE USEO AS REQUIRED OR DESIRED 





APOLLO GAN 
EQUIPMENT TEST 
DATA SHEET-L-OF—3— 


JOB SUBSYSTEM MODE TESTS 


PARAMETER I UNITS 


B.23 tine to mill to sec 
B.ll 10^ of initial 
Cont. value (OG) 



mv 

mv 


B.24 IG-DAC output 
B.30 MQ-DAC output 
B.3^ OG-DAC output 











































































c « 










* TO BE USED AS REQUIRED OR DESIRED * TO BE USED AS REQUIRED OR DESIRED 
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TEST DATE: OPERATOR 

JOB* SUBSYSTEM MODE TESTS 
DESCRIPTION* Fine Align Test 
jdc parameter! units I min 

ITEM VALUE 

NUMBER_ 

B. 8 OG-CDU 16X mv 

resolver in- 
phase error 
signal 

OG-CDU 16X mv 
resolver 
quadrature 
error signal 
OG-CDU 16X mv 
resolver 
total error 
signal 

B. 10 IG gimbal mv 

error signal 
in-phase 
error voltage 

B. 10 IG gimbal volts 

error signal 
quadrature 
voltage 

B. 12.10 MG gimbal mv 

error signal 
in-phase 
error voltage 


TDRR 06006 

29 Jan r 4 

JDC-D-ooiu REV ° 

SHEET 2 OF 4 

6 AND N SYSTEM NO. 

JDC REF NO. oom REV 

RECORDED VALUES I MAX iREjl ACC 

-1-1- VALUE 

1st 2nd* 3rd* 

6 


TEST DATE: OPERATOR 

JOB: subsystem mode tests 

DESCRIPTION: Fine Align Test 


JDC 

ITEM 

NUMBER 


PARAMETER UNITS MIN 

VALUE! 


TDRR 0600S 

, 29 Jan 6 4 

I JDC-D- oom REV 

SHEET s OF 4 


6 AND N SYSTEM NO. 

JDC REF NO. oom REV 

RECORDED VALUES I MAX I RE J I ACC I 

■■■I-1- VALUE | I 

1st 2nd* 3rd* 




B. 12.10 MG gimbal 
error signal 
quadrature 
voltage 

B. 14.10 OG gimbal 
error signal 
in-phase 
error voltage 
B. 14.10 OG gimbal 


TEST DATE: _ OPERATOR 

JOB: subsystem mode tests 

DESCRIPTION: Fine Align Test 


JDC PARAMETER UNITS MIN 

ITEM VALUE 

NUMBER_ 

B. 31 change in degrees . 668 
OG-CDU dial 
indication 

B. 33 change in degrees . 668 

IG-CDU dial 


TDRR 06006 

I joc-o-SSi J tM 6 4 


6 AND N SYSTEM NO. 

JDC REF NO. oom REV 

RECORDED VALUES MAX I RE J I ACC| 

--- VALUE | | 

1st 2nd* 3rd* 

.738 


B. 15 

error signal 

quadrature 

voltage 

functioning 

B. 16 

of PIPA’S 

2^nb 

B. 19 

li/fgC 

16 

1 $ sc 

IG-DAC out¬ 

B. 23 

put 

MG-DAC 

B. 27 

output 

OG-DAC 


output 


indication 

change in 

MG-CDU dial 

indication 

roll 

pitch 

yaw 


legreea. 668 


legrees -.040 
legrees -. 040 
legrees -. 040 


H - H 

if v 


!f 






















REMARKS: 



REMARKS: 
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MAX 

VAIAJI 

■ 

■ 

00 

s 


<0 

3 


| RECORDED VALUES 

Tl 

b 

n 

l 

l 

■ 

m 

■ 

■ 

■ 


» 

1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 


a 

l 

■ 

■ 

■ 

■ 

■ 



MIN 

VALUE 

■a 

1 

! 

J_ 

■ 

■ 

■ 

■ 

■ 


UNITS 

1 

■ 

s 

■ 

il 

■ 


i 

PARAMETER 

FINE ALIGN on 

IMU Control Panel 

FINE ALIGN on 

Test Control Panel 

IG-CDU l6X 
resolver in-phase 
error signal 

1 a 

X 5 u 

Jfcl 

!:§ 
H u 4> 

Jt 

2il 

1-3 & 

m 

1 

3 5 I 

sl- 

§08 

m 

MO-CDU 16X 
resolver quadra* 
ture error signal 

MO-CDU l£X 
resolver total 
error signal 

m 

o| 

w 

VO 

m 


r,/-' 


s^.-.-.'WMr/jVJSMi vSS*| 
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Ifc ‘tfs • r*r%*fc •* 
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HUD 


JDC 

!TFM 

no. 


B.17 


PARAMETER 


B © 


UNITS 


MIN 

VALUE 


RECORDED VALUES 


lot 


2nd* 


3rd* 


|MAX 

VALUE 


60 


REJlACC 


DO 




60 


B.20 


IG-DAC output 


250 




MG-DAC output 


250 


B.28 


OG-DAC output 


250 


B.32 


change In 
OG-CDU dial 
Indication 


degrees 


0.668 


0.738 


B.34 


change in IG-CDU 
dial indication 


degrees 


0.668 


0.728 


B.36 


change in 
MG-CDU dial 
indication 


degrees 


0.668 


0.738 


B.37 


OUTER 


degrees 


- 0.1 


+ 0.1 


INNER 


degrees 


- 0.1 


+ 0.1 


- 0.1 


# I +0.1 


* TO BE USED M REQUIRED OR DESIRED 





















































































































« TO BE USED AS REQUIRED OR DESIRED 





























































































































































































































































































REMARKS: 



REMARKS: 
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. t- 


I 

*,wj * Ki 

£¥■ 5 *** t?.| 
- v-Stl 

^ mm#* a - m 


-, • -1 




**X 'j.r v. t. jf 
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CD <t 
O 


O 

CD 

o 


© 


C 


cc 
DC 05 
Q 01 
H 


co _. 

.h ** 


H 

>» 


ACC 















hd 

|cs 















MAX 

VALUE 

1.0 

1.0 

1.0 



28.23 

1.575 

+ 2.5 

1.575 

+ 2.5 


1.65 

u» 

04 

+ 

10.5 

RECORDED VALUES 

* 

*2 

CO 















* 

1 

(N 















1st 

_ 















MIN 

VALUE 

359.0 

359.0 

359.0 

lighted 

1 

27.72 

1.425 

-8.5 

1.425 

-8.5 


1.35 

i a 

00 

i 

5.5 

CO 

H 

2 

3 

degrees 

degrees 

degrees 



volts 

volts 

oB 

CD 

0) 

6> 

-o 

volts 

degrees 

GQ 

a> 

© 

& 

a> 

T3 

volts 

to 

0) 

0) 

& 

s 

degrees 

OS 

Cd 

H 

Cd 

s 

2 

< 

Q« 

IG-CDU dial 

readout 

MG-CDU dial 

readout 

OG-CDU dial 

readout 

ENTRY 

CDU 

MANUAL 

SCS ref. 

voltage 

E* NB in " 
phase voltage 

<D 

00 

4 

CQ 

Z « 

» 2 
Ed tfl 

E8 in-phase 
voltage 

E 6 phase 

shift 

OG-CDU dial 

readout 

E* NB ta- 
phase voltage 

© 

00 

4 

« 

** 
W w 

IG-CDU dial 

readout 

JDC 

ITEM 

NUMBER 

B. 5 

B. 8 

o 

rH 

« 

B. 12 

B. 14 

B. 17 

B. 19 

B. 22 


1 2 

3 < 


I 

1 


!C 


p- 




i l ■• 


t.v: 


M* 'l 


L 


INCHES 
X i 1 - i.. 


0 I 2 I 

PHOTOGRAPHIC SCALE ONLY j 
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*To be used as required or desired 


REMARKS: 
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JOB: ERROR D ETECTOR TEST _ ~ 

SUBSYSTEM: inertial 
DESCRIPTION: AGC Fail Test 

TOOLS AND 
MATERIAL: 

IMPOR TANT: 

A. PREPARATION 

1. Establish a MASTER RESET condition. 

2. Connect the failure indicator test signal 
to the Digital Voltmeter (DVM) by setting 
the Primary Signal Selector panel to 151. 

3. Set the DIGITAL RECORDER SELECTOR 
switch to DVM. 

4. Insure that the CONTINUOUS MONITOR 
indicator on the Monitor Panel is lighted. 

B. PROCEDURE 

T. Press the FAILURE INDICATOR 

TEST pushbutton on the Test Selector ; 
panel. 

2. Interrupt the AGC Fail Gate signal 
by setting the FAILURE INDICATOR 
TEST switch to position 17. Rotate the 
VOLTAGE DIVIDER control until the 
test voltage is 27.5 ± 2.5 volts. 

3 . Connect the failure indicator test 
signal to the AGC Fail Gate line by 
pressing the TEST START pushbutton. 


TDRR 06000 A 
29 Jan q 4 _ 

I JDC 00140 (Sheet 1 of 2)- 

ASSEMBLY: 


TYPE: 

INTERVAL: 

REFERENCES: 

Section 3.4.3 of 
Inertial Subsystem 
ATP 1015497 


4 . Confirm that the ERROR DETECT 
indicator on the Monitor Panel lights. 

5. Monitor the Digital Voltmeter to deter¬ 
mine and record the level of the failure 
indicator test signal. 

5. Decrease the level of the failure indi¬ 
cator test signal by slowly rotating the 
VOLTAGE DIVIDER control counterclock¬ 
wise only until the ERROR DETECT indi¬ 
cator on the Monitor Panel goes out. 

7. Monitor the Digital Voltmeter to deter¬ 
mine and record the level of the failure 
indicator test signal. 

8. Interrupt the AGC Spare Fail Gate signal 
by setting the FAILURE INDICATOR TEST 
switch on the Test Selector panel to position 
18. Rotate the VOLTAGE DIVIDER control 
until the test voltage is 27.5 ± 2.5 volts. 

9. Connect the failure indicator test signal 
to the AGC Spare Fail Gate line by pressing 
the TEST START pushbutton. 

10. Repeat steps B.4 through B.7 to com¬ 
plete the AGC Spare Fail Gate test. 

11. Interrupt the AGC Power Supply Fail 
Gate signal by setting the FAILURE 


JOB: ERROR DETECTOR TEST _ 

!j 

| INDICATOR TEST switch on the Test 
S Selector panel to position 19. Rotate the 
‘ VOLTAGE DIVIDER control until the test 
| voltage is 27.5 ±2.5 volts. 

! 12. Connect the failure indicator test 
signal to the AGC Power Supply Fail 
Gate by pressing the TEST START push¬ 
button. 

13. Repeat steps B. 4 through B. 7 to 
complete the AGC Power Supply Fail 
Gate test. 



REMARKS: 

























the Monitor Panel are lighted. 
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INITIAL TDRR. 


?f73 


JOB: IRIO DEGAUSSING PROCEDURE 


IOC: ooiss 


SUBSYSTEM: INERTIAL 


ASSEMBLY: 


DESCRIPTION: 


TYPE: 

INTERVAL: 


TOOLS AND Degausser Assembly 

MATERIAL: ld002d9 “ 011 


Rev TDRR Rbqm 

Let Doft No Rtvtefd 


Approvol _ 

MIT | NASA 


REi'ERENCES: ^ 

ATPltoW 


IMPORTANT: See below. 


IMPORTANT: Unless CURRENT ADJUST 
control on the Degausser 
Assembly is fully counter¬ 
clockwise: 


B. PROCEDURE 


1. Do not connect power or energise De¬ 
gausser Assembly. 

2. Do not adjust OUTPUT control from 


1. Energize the Degausser Assembly by 
pressing the POWER ON pushbutton. The 
pushbutton shall light. 


NOTE: Read steps B.4 and 
B. 5 carefully, and refer to 
the IRIG DEGAUSSING 


A. PREPARATION 


CURRENT PROFILE before 


1. Insure that the IS8 OPERATE indicator of 
the PROCEED/ISS OPERATE pushbutton on 
the Test Control panel is not lighted. 

2. Rotate the CURRENT ADJUST control g 

. on the Degausser Assembly fully counter- | 

clockwise. , , 1 j 

3. Rotate the OUTPUT control fully | 

counterclockwise to the SHORT position.; | 

4. Connect the power cable assembly to the | 
Degausser Assembly apd insert, Into a 115 

,, volt 60 cps receptacle. 

5. Connect the signal cable assembly to the 
Degausser Assembly and connect to con¬ 
nector J4 of the IMU. 

JDC 0Q1S3._ revj:_ 


proceeding to step B. 2. 
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JOB: IRIG DEGAUSSING PROCEDURE 


JDC- 00153_ PARE_2_QF—1— 


SUBSYSTEM: inertial 


ASSEMBLY: 


2. Set the TORQUE COIL SELECTOR switch 
to IRIG X+. 

3. Rotate the OUTPUT control fully clockwise 
to the NORMAL position. 

NOTE: Maintain the current in 


13. Set the TORQUE COIL SELECTOR switch 


14. Repeat steps B. 3 through B. 6. _ 

15. Set the TORQUE COIL SELECTOR switch 


step 4 at 50 ma for at least 10 


seconds but less than 12 sec- 


16. Repeat steps B. 3 through B. 6. 

17. Set the TORQUE COIL SELECTOR switch 


onds. Then proceed with step 5. 

4. Increase the current through the torque 
generator winding by rapidly and evenly ro¬ 
tating the CURRENT ADJUST control clock- 


I to IRIG Y+. 


18. Repeat steps B. 3 through B. 6. 

19. Set the TORQUE COIL SELECTOR switch 


to IRIG Y-. 


wise until the DEGAUSSING CURRENT meter 


indicates 50 ma. 


20. Repeat steps B. 3 through B. 6. 

21. Set the TORQUE COIL SELECTOR switch 


5. Increase the current through the torque 
generator winding by rapidly and evenly ro¬ 
tating the CURRENT ADJUST control clock- 


to IRIG Y+. 


22. Repeat steps B. 3 through B. 6. 

23. Set the TORQUE COIL SELECTOR switch 


wise until the DEGAUSSING CURRENT meter 


indicates 120 ma, then immediately decrease 
the current by rapidly rotating the CURRENT 
ADJUST control counterclockwise until the 
DEGAUSSING CURRENT meter indicates 0. 

6. Rotate the OUTPUT control fully counter¬ 
clockwise to the SHORT position. 

7. Set the TORQUE COIL SELECTOR switch 


24. Repeat steps B. 3 through B. 6. 

25. Set the TORQUE COIL SELECTOR switch 


26. Repeat steps B. 3 through B. 6 

27. Set the TORQUE COIL SELECTOR switch 


to IRIG X-. 


28. Repeat steps B. 3 through B. 6. 

29. Set the TORQUE COIL SELECTOR switch 


8. Repeat steps B. 3 through B. 6. 

9. Set the TORQUE COIL SELECTOR switch 


to IRIG X+. 


30. Repeat steps B. 3 through B. 6. 

31. Set the TORQUE COIL SELECTOR switch 


10. Repeat steps B. 3 through B. 6. 

11. Set the TORQUE COIL SELECTOR switch 


to IRIG Z-. 


to IRIG X-. 


32. Repeat steps B. 3 through B. 6. 

33. Set the TORQUE COIL SELECTOR switch 


12. Repeat steps B. 3 through B. 6. 


I to IRIG Z+. 


inr. ooiss. rev_=_ 
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JOB: IRIG DEGAUSSING PROCEDURE 


HIC* 00153 PABE_3_OF_3_ 


SUBSYSTEM: INERTIAL 


ASSEMBLY: 


34. Repeat steps B. 3 through B. 6. 

35. Set the TORQUE COIL SELECTOR switch 
to IRIG Z-. 

36. Repeat steps B. 3 through B. 6. 

37. Set the TORQUE COIL SELECTOR switch 
to IRIG Z+. 

38. Repeat steps B. 3 through B. 6. 

39. Set the TORQUE COIL SELECTOR switch 

to hug z-. 

40. Repeat steps B. 3 through B. 6. 

41. Turn off the Degausser Assembly by 
pressing the POWER ON pushbutton. The 
pushbutton shall go out. 

42. Remove the power cable assembly from 
the Degausser Assembly and the 115V 60 cps 
receptical. 4 

43. Remove the signal cable assembly from 
Hie Degausser Assembly and connector J4 on 
the IMU. 
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JOB! PIP DEGAUSSING PROCEDURE 

SUBSYSTEM: inertial _ 

DESCRIPTION: 


Rev TDRR Pagw _ 

Let Oat* No Rtviwd MIT 

71 ml 


IMPORTANT: Unless CURRENT AnJUST 
control on the Degausser 
Assembly is fully counterclock¬ 
wise: 

1. Do not connect power or energize De¬ 
gausser Assembly. 

2. Do not adjust OUTPUT control from 
NORMAL. 

A. PREPARATION 

1. Insure that the ISS OPERATE indicator of 
the PROCEED/ISS OPERATE pushbutton on 
the Test Control panel is not lighted. 

2. Rotate the CURRENT ADJUST control on 
the Degausser Assembly fully counterclock¬ 
wise. 

3. Rotate the OUTPUT control fully counter¬ 
clockwise to the SHORT position. 

4. Connect the power cable assembly to the 
Degausser Assembly and insert into a 115 
volt 60 cps receptacle. 

5. Connect the signal cable assembly to the 
Degausser Assembly and connect to connector 
J4 of the IMU. 

IDC 00159 BE¥ A — 


INITIAL TORR-06006-— 

JDC: 0Q159 A PAGE_i_QF_-L_ 
ASSEMBLV: __ 

TYPE: 

INTERVAL: __ 

TOOLS AND Degausser Assembly 

MATERIAL: 1900299 ' 011 
- REFERENCES: Jfp /Off?? 1 ? 


IMPORTANT: see Mo*. 


B. PROCEDURE 

1. Energize the Degausser Assembly by 
pressing the POWER ON pushbutton. The 
pushbutton shall light. 

NOTE: Read steps B. 4 and 
B. 5 carefully, and refer to 
the PIP DEGAUSSING 
CURRENT PROFILE before 
proceeding to step B. 2. ' 
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JOB: PIP DEGAUSSING PROCEDURE 

SUBSYSTEM: inertial 

2. Set the TORQUE COIL SELECTOR switch 1 

to PIP X+. 1 

3. Rotate the OUTPUT control fully clockwise 

to the NORMAL position. 

NOTE: Maintain the current i 

in step B. 4 at 100 ma for at 
least 10 seconds but less than 
12 seconds. Then proceed 
with step B. 5. 

4. Increase the current through the torque 
generator winding by rapidly and evenly ro¬ 
tating the CURRENT ADJUST control clock¬ 
wise until the DEGAUSSING CURRENT meter 
indicates 100 ma. 

5. Increase the current through the torque 
generator winding by rapidly and evenly ro¬ 
tating the CURRENT ADJUST control clock¬ 
wise until the DEGAUSSING CURRENT meter 
indicates 250 ma. then immediately decrease 
the current by rapidly rotating the CURRENT 
ADJUST control counterclockwise until the 
DEGAUSSING CURRENT meter indicates 0. 

6. Rotate the OUTPUT control fully counter¬ 
clockwise to the SHORT position. 

7. Set the TORQUE COIL SELECTOR switch 
to PIP X-. 

8. Repeat steps B. 3 through B. 6. 

9. 8et the TORQUE COIL SELECTOR switch 
to PIP X+. 

10. Repeat steps B. 3 through B. 6. 

11. Set the TORQUE COIL SELECTOR switch 
to PIP X-. 

12. Repeat steps B. 3 through B. 6. 

inn ooi59_ REV_*_ 


INITIAL TDRRJttQOfi- 

$ 

JDC:J2215!LPA6E-2_0F-2_ 

ASSEMBLY: 


13. Set the TORQUE COIL 8ELECTOR switch 
to PIP X+. 

14. Repeat steps B. 3 through B. 6. 

15. Set the TORQUE COIL SELECTOR switch 
to PIP X-. 

16. Repeat steps B. 3 through B. 6. 

17. Set the TORQUE COIL SELECTOR switch 
to PIP Y+. 

18. Repeat steps B. 3 through B. 6. 

19. Set the TORQUE COIL SELECTOR switch 
to PIP Y-. 

20. Repeat steps B. 3 through B. 6. 

21. Set the TORQUE COIL SELECTOR switch 

to PIP Y+. 

22. Repeat steps B. 3 through B. 6. 

23. Set the TORQUE COIL SELECTOR switch 
to PIP Y-. 

24. Repeat steps B. 3 through B. 6. 

25. Set the TORQUE COIL SELECTOR switch 
to PIP Y+. 

26. Repeat steps B. 3 through B.6. 

27. Set the TORQUE COIL SELECTOR switch 

to PIP Y-. * 

28. Repeat steps B. 3 through B. 6. 

29. Set the TORQUE COIL SELECTOR switch 
to PIP Z+. 

30. Repeat steps B. 3 through B. 6. 

31. Set the TORQUE COIL SELECTOR switch 
to PIP Z-. 

32. Repeat steps B. 3 through B. 6. 

i 33. Set the TORQUE COIL SELECTOR switch 

to PIP Z+. 

34. Repeat steps B. 3 through B. 6. 

niTP 13 Apr 1964 




JOB: PIP DEGAUSSING PROCEDURE 
SUBSYSTEM: INERTIAL 

35. 8et the TORQUE COIL SELECTOR switch 
to PIP Z-. 

36. Repeat steps B. 3 through B. 6. 

37. Set the TORQUE COIL SELECTOR switch 

to PIP Z+. | .1:., • 

38. Repeat Steps B. 3 through B. 6. 

39. Set the TORQUE COIL SELECTOR switch 
to PIP Z-. 

40. Repeat steps B. 3 through B. 6. 

41. Turn off the Degausser Assembly by 
pressing the POWER ON pushbutton. The 
pushbutton shall go out. 

42. Remove the power cable assembly from 

the Degausser Assembly and the 115V 60 cps 
receptical. , 

43. Remove the signal cable assembly from 
the Degausser Assembly and connector J4 on 


INITIAL TDMLflfi&flfi_- 

inn ooisn'W a an 

ASSEMBLY: 


me QQ 159 rev_a_ 


lim 13 Apr 1964 
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JUU 811964 

JDC 00159 REV. B 
INITIAL TDRR 


.PAGE JL-OF.. 


V‘"r 


06006 


t >6 PCS Q,, I 


?• i" c 


SUBSYSTEM INERTIAL 


I ASSY. 


DESCRIPTION 


Rt¥. 

Ut. 

Dote 

TDRR 

NO. 

PAGES REVISED 

APPROVAL 

JDC 

D.S. 

MIT INASA 

A 

l/29/64 

06006 

ALL 

. ABL 


B 

7/w/AY 

II08S 


{ ) *1. 









































































REFERENCES 

Section 3-1 
ATP 1015497 


FU 


IMPORTANT: Unless CURRENT ADJUST control on 
the Degausser Assembly is fully 
counterclockwise: 


1. Do not connect power or energize De¬ 
gausser Assembly* 


2* Do not adjust OUTPUT control from NORMAL. 
A* PREPARATION > ^ ^ ^ .. 


1* Insure that the IBS OPERATE indicator of 
the PROCEED/1SS OPERATE pushbutton on the 
Test Control panel is not lighted. 


2 • Rotate the CURRENT ADJU3T control on the 
Degausser Assembly fully counterclockwise. , 


3* Rotate the OUTPUT control fully counter¬ 
clockwise to the SHORT position. 


4. Connect the power cable assembly to the 
Degausser Assembly and insert into a 115 ; 1 
volt 6© cps receptacle. * t - ^ 


5* Connect the signal cable assembly to 
the Degausser Assembly and connect to 
connector J4 of the IMU. 



IMPORTANT 


See below 


INTERVAL 


An Bequlverit 


TOOLS AND 
MATERIAL 


Degausser Assembly 
1900299-011 


B. PROCEDURE 


1. Energize the Degausser Assembly by 
pressing the POWER ON pushbutton. The 
pushbutton shall light • 


NOTE: Read steps B.4 and B.5 
carefully, and refer to the PIP 
IW^TlRSTNG CURRENT PROFID3 before 
pro ce e d ing to step B *2» 
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JOB PIP DEGAUSSING PROCEDURE 


TDRR 1108 9 JUL 2H964 * 

I JDC 00159 REV B PAGE 2 OF 3 


SUBSYSTEM 


INERTIAL 


ASSY 


2. Set the TORQUE COIL SELECTOR switch to 
PIP X+. 


3* Rotate the OUTPUT control fully dock- 
vise to the NORMAL position. 


NOTE: Maintain the current In 
step B.4 at 100 ma far at least 
10 seconds but less than 12 seconds. 
Then proceed with step B.5* 


4. Increase the current through the torque 
generator winding by rapidly and evenly 
rotating the CURRENT ADJUST control clock¬ 
wise until the EEGAUBSING CURRENT meter 
indicates 100 ma. 


5* Increase the current through the torque 
generator winding by rapidly and evenly 
rotating the CURRENT ADJUST control clock¬ 
wise until the DEGAUSSING CURRENT meter 
indicates a maximum, not to exceed 250 ma. 
then immediately decrease the current by t.v 
rapidly rotating the CURRENT ADJUST control 
counterclockwise until the DEGAUSSING 
CURRENT meter indicates 0. 


6. Rotate the OUTPUT control fully counter¬ 
clockwise to the SHORT position. 


7. Set the TORQUE COIL SEIECTOR switch to 
PIPX-. 


9. Repeat steps 5.3 through B.6. 


9. Set the TORQUE COIL SEIECTOR switch to 
PIP X+. 


10. Repeat steps B.3 through B.6. 


11. Set the TORQUE COIL SEIECTOR switch to 
PIP X-. 


12. Repeat steps B.3 through B.6. 


13. Set the TORQUE COIL SEIECTOR switch to 
PIP X+. 


14. Repeat steps B.3 through B.6. 


15. Set the TORQUE COIL SEIECTOR switch to 
PIP X-. 


16• Repeat steps B.3 through B.6. 


17. Set the TORQUE COIL SEIECTOR switch -to 
PIP Y+. 


18. Repeat steps B.3 through B.6. 


19. Set the TORQUE COIL SEIECTOR switch to 
PIP Y-. 


20. Repeat steps B.3 through B.6. 


21. Set the TORQUE COIL SEIECTOR switch to 
PIP Y+. 


22. Repeat steps B.3 through B.6. 


* -w yvif 



TDRR lift 

- •« , «*. ' 


89 


lUt 811961 


PIP DEGAUSSING PROCEDURE 


™»tial 


JOC 00159 REV B PAGE 3 OF 3 


37* Set the TORQUE COIL SEIECTOR switch 
to PIP Z+. 


38. Repeat steps B.3 through B.6. 


39* Set the TORQUE COIL SEIECTOR switch 
to PIP Z-. 


40. Repeat steps B.3 through B.6. 


4l. Turn off the Degausser Assembly by 
pressing the POWER ON pushbutton. The 
pushbutton shall go out. 


23. Set the TORQUE COIL SEIECTOR switch to 
PIPY-. 


42. Remove the power cable assembly from 
the Degausser Assembly end the 115V 
60 cps receptical. 


24. Repeat steps B.3 through B.6. 


25. Set the TORQUE COIL SEIECTOR switch to 
PIP Y+. 


43. Remove the signal cable assembly from 
the Degausser Assembly and connector J4 
on the IMU. 


26. Repeat steps B.3 through B.6 


27. Set the TORQUE COIL SEIECTOR switch to 
PIP Y- • 


28. Repeat steps B.3 through B.6. 


29. Set the TORQUE COIL SELECTOR switch to 
PIP Z+. 


30. Repeat steps B.3 through B.6. 


31. Set the TORQUE COIL SEIECTOR switch to 
PIP Z-. 


32. Repeat steps B.3 through B.6. 


33. Set the TORQUE COIL SEIECTOR switch to 
PIP Z+. 


34. Repeat steps B.3 through B.6. 


35. Set the TORQUE COIL SEIECTOR switch to 
PIP Z-. 


36. Repeat steps B.3 through B.6. 
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MW; DEGAUSSING PROCEDURE _ 

SUBSYSTEM: 

DESCRIPTION: 

TOOLS AND 

MATERIAL: Degausser Assembly 1900299 - Oil 


TDRR 06006 

0^9(ShOt 1 of 3) 

ASSEMBLY: 

TYPE: 

INTERVAL: 

REFERENCES: . 


IMPORTANT: See below. 

IMPORTANT: Unless CURRENT ADJUST 

control on the Degausser As¬ 
sembly is fully counterclock¬ 
wise. 

1. Do not connect power or energize De¬ 
gausser Assembly. 

2. Do not adjust OUTPUT control from 
NORMAL. 

A. PREPARATION 

1. Insure that the ISS OPERATE indicator of 
the PROCEED/ISS OPERATE pushbutton on 
the Test Control panel is out. 

2. Rotate the CURRENT ADJUST control on 
the Degausser Assembly fully counterclock¬ 
wise. 

3. Rotate the OUTPUT control fully counter¬ 
clockwise to the SHORT position. 

4. Connect the power cable assembly to the 
Degausser Assembly and inf rt into a 115 
volt 60 cps receptacle. 

5. Connect the signal cable assembly to the 
Degausser Assembly and connect to con- 


I nector J4 of the IMU. 


B. PROCEDURE 


1. Energize the Degausser Assembly by 
pressing the POWER ON pushbutton. The 
pushbutton shall light. 

2. Set the TORQUE COIL SELECTOR 
switch to IRIG X+. 

3. Rotate the OUTPUT control fully clock¬ 
wise to the NORMAL position. 

NOTE V 

Step B.4 shall be completed in approxi¬ 
mately 15 seconds. 

4. Increase the current by slowly and 
evenly rotating the CURRENT ADJUST con¬ 
trol clockwise until the DEGAUSSING CUR¬ 
RENT meter indicates 125 ma., then de¬ 
crease the current by slowly and evenly ro¬ 
tating the CURRENT ADJUST control fully 
counterclockwise until the DEGAUSSING 
CURRENT meter indicates 0. 

5. Repeat step B.4. 

6 . Repeat step B.4. 

7. Rotate the OUTPUT control fully counter- 




JOB: DEGAUSSING PROCEDURE _ 

clockwise to the SHORT position. 

8 . Set the TORQUE COIL SELECTOR switch 
to IRIG X-. 

9. Repeat steps B. 3 through B. 7. 

10. Set the TCRQUE COIL SELECTOR 
switch to IRIG Y+ • 

11. Repeat steps B.3 through B.7. 

12. Set the TORQUE COIL SELECTOR 
switch to IRIG Y-. 

13. Repeat steps B.3 through B.7. 

14. Set the TORQUE COIL SELECTOR 
switch to IRIG Z+. 

15. Repeat steps B.3 through B.7. 

16. Set the TORQUE COIL SELECTOR 
switch to IRIG Z-. 

17. Repeat steps B.3 through B.7. 

NOTE 

Read steps B.20 and B.21 carefully, 
and refer to the PIPA DEGAUSSING 
CURRENT before proceeding to step 



• 18. Set the TORQUE COIL SELECTOR 
switch to PIP X+. 

19. Rotate the OUTPUT control fully clock¬ 
wise to the NORMAL position. 

NOTE 

Maintain the current in step 20 at 100 
ma for at least 10 seconds but less than 
12 seconds. Then proceed with step 21. 

20. Increase the current through the torque 
generator winding by rapidly and evenly ro¬ 
tating the CURRENT ADJUST control clock¬ 
wise until the DEGAUSSING CURRENT meter 
indicates 100 ma. 

21. Increase the current through the torque 


JOB: DEGAUSSING PROCEDURE _ 

generator winding by rapidly and evenly ro¬ 
tating the CURRENT ADJUST control clock¬ 
wise until the DEGAUSSING CURRENT meter 
indicates 250 ma. then immediately decrease 
the current by rapidly rotating the CURRENT 
ADJUST control counterclockwise until the 
DEGAUSSING CURRENT meter indicates 0. 

22. Repeat steps B.20 and B.21. 

23. Repeat steps B.20 and B.21. 

24. Rotate the OUTPUT control fully coun¬ 
terclockwise to the SHORT position. 

25. Set die TORQUE COIL SELECTOR 
switch to PIP X-. 

26. Repeat steps B. 19 through B. 24. 

27. Set the TORQUE COIL SELECTOR 
switch to PIP Y+. 

28. Repeat steps B. 19 through B. 24. 

29. Set the TORQUE COIL SELECTOR 
switch to PIP Y-. 

30. Repeat steps B. 19 through B. 24. 

31. Set the TORQUE COIL SELECTOR 
switch to PIP Z+. 

32. Repeat steps B. 19 through B. 24. 

33. Set die TORQUE COIL SELECTOR 
switch to PIP Z-. 

34. Repeat steps B. 19 through B. 24. 

35. Turn off the Degausser Assembly by 
pressing the POWER ON pushbutton. The 
pushbutton shall go out. 

36. Remove the power cable assembly from 
the Degausser Assembly and the 115V 60 cps. 
receptical. 

37. Remove the signal cable assembly from 
die Degausser Assembly and connector J4 on 
the IMU. 
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.temately reduce the RANGE switch setting and 
LJust the ZERO control for a null on the galvano- 












































REMARKS: Thie data was taken In conjunction with JDC- 

Keep data sheet# together with appropriate JDC. 
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MAX 

VALUE 

NA 

NA 

NA 

NA 

NA 

NA 
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NA 

NA 

NA 

RECORDED VALUE 
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MIN 

VALUE 

NA 

NA 

NA 

NA 
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NA 

NA 

NA 
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PARAMETER 

VOLTAGE dials 

setting (e^) 

VOLTAGE RANGE 

* (Vj) (Lower Value) 

VOLTAGE dials 

setting (V 2 ) 
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►* 

II 
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>* 

VOLTAGE RANGE 

(V 3 ) (Lower Value) 

VOLTAGE dials 

setting (V 4 ) 

^» 6 * W0X A 

A + A = A 

VOLTAGE RANGE 

(V 5 ) (Lower Value) 
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setting (V 6 ) 
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TDRR 06006 


TEST DATE: _ OPERATOR _ 

JOB: PULSE TORQUE ELECTRONICS TESTS 


29 Jan 0 4 

JDC-D- 00160 REV 

SHEET 1 OF 2 


I 

f 

i 


DESCRIPTION: 


Precision Voltage Reference, Torque 
Current Monitor, and Scale Factor 
Voltage Measurements 


0 AND N SYSTEM NO. 
JDCREFNO. ooieo REV 


BHH 

Trrrjn 

PARAMETER 

UNITS 

MIN 

VALUE 

RECORDED VALUES 

MAX 

REJ 

ACC 

1 st 

2 nd* 

3rd* 

VALUE 

B. 11 

X-PIPA PVR 

Voltage 

volts 

■ 




■ 

■ 

■ 

B. 13 

X-PIPA Scale 

Factor Volt¬ 
age 

volts 

■ 




■ 

1 

1 

B. 17 

X-PIPA 

Torque Cur¬ 
rent Monitor 

Voltage 

volts 

1 




1 

1 

1 

B. 20 

Y-PIPA PVR 

Voltage 

volts 

■ 

hi 

n 

Hi 

■ 

■ 

■ 

B. 22 

Y-PIPA Scale 

Factor Volt¬ 
age 

volts 

■ 




■ 

1 

1 

B. 26 

Y-PIPA 

Torque Cur¬ 
rent Monitor 

Voltage 

volts 

1 

1 

1 


1 

1 

1 

B. 29 

Z-PIPA PVR 

Voltage 

volts 

H 

hi 

Hi 

Hi 

■ 

■ 

■ 

B. 31 

Z-PIPA Scale 

Factor Volt¬ 
age 

volts 

■ 




■ 

1 

1 

B. 35 

Z-PIPA 

Torque Cur¬ 
rent Monitor 

Voltage 

volts 

1 

1 



1 

1 

1 


*To be used as required or desired 


REMARKS: 





























































































1. Set the tilt axis angle (<|>) of the rotary 
table to 90° 00*00" by setting the readout 
angle to 90*. 

2. Set the rotary axis angle (0) of the rotary 
table to 240* by setting 'ie reading angle to 
240*. 

3. Establish a MASTER RESET condition. 

B. PROCEDURE 

1. Set the Inner Gixnbal Angle (Aj G > to 
0*00*00" by using the Gimbal Position Con¬ 
trol panel as follows: 

a. Set the MODE SELECT switch to 
COARSE and press the 1G POSITIONER 
SELECT pushbutton. 

b. Adjust the Aj Q to 0* and set the MODE 
SELECT switch to FINE. 

2. Use the Gimbal Position Control panel to 



INCHES 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 
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JOB: PIPA ALIGNMENT TEST 

SUBSYSTEM: inertial 

DESCRIPTION: Test to determine 9^ 
and f FL_ 


Rtv TDRR 

Lat Dote No 


Poqee Revised 


INITIAL TORR _ 06006 _ 

roc: 00182 & PA 6 E_i_ 0 F_ 2 _ 
ASSEMBLY: 

TYPE: Alignment 

INTERVAL: 

TOOLS AND 
MATERIAL: 

REFERENCES: Section 3-4.16 of 


JDC P° tq Sh —*» MIT NASA] , inertial Subsystem ATP 1015497 


IMPORTANT: See below 


IMPORTANT: JDC-00161 shall have been 2. Set the Rotary Table as follows: 

completed immediately prior a. Tilt Axis (<f>) to 90° 00’ 00" 

to initiating this test. b. Rotary Axis (0) to 240° 

3. Use the Gimbal Position Control panel to 
set in the following gimbal angles: 

A. PREPARATION - FIRST NULL a. A^ to 0° 00* 00" 

b. A mq to 0° 00' 00" 


c. A^ to 180° 00* 00" 


JOB: PIPA ALKNMENT TEST 


SUBSYSTEM: inertial 


L Perform and record the following 
calculations. 


°B X is obtained from JDC-D-00161. 

r Z 2 "X R 

where is obtained from JDC 00010 
T R 

and a. is obtained from JDC-0016L 
B X 

f FL„ * < F„ " c FXTZ where € FXTZ 

z z 

is obtained from JDC-00012. 




INITIAL TDRR_22222_ 

IS 

mr. QQ 162 parf 2__0F_2_ 


ASSEMBLY: 



T,LT 

:& 

u ♦A4> 


Second Null Orientation 


TEST BATE: 


operator: 


JOB* PIPA ALIGNMENT TEST 


CONFIDENTIAL 
When Filled In 


DESCRIPTION: Test to determine 0„ , f_ v and 

fm OGA *Z 

, _ FL Z _ 

JDC PARAMETER UNITS 
ITEM 


l TpR(lo‘?gT*' 

n 

| INITIAL TDRR 06006 

JOC O-00162 rev b 

_ SHEET i OF i 

6 AND N SYSTEM NO. 

JDC REF NO. ooi62 REV b 

RECORDED VALUE I 


B.J 0. 


E. l.b ( F Z 
E.Lc *FL_ 


D.8 Final Rotary Angle < 

Final Readout Angle *_ 

Indicator Error ■ 


Idegrees 


[degrees 


Idegrees 


I degrees 


(degrees 


CALCULATIONS 


480* - (0 3 ♦ 0 4 ) 


B. PROCEDURE 


1. Obtain first null reading from JDC-D- 
00161 paragraph D. 2 and record as 0g. 


C. PREPARATION - SECOND NULL 


D. PROCEDURE - SECOND NULL 


1 . Accomplish the second null measurement 
by rotating the rotary axis (0) until a null (per 
JDC-00158) is obtained from the X PIPA. 

2. Record the final rotary angle © 4 where: 

® 4 * final rotary angle readout + indicator 


' FL z“ F z ‘ W z 


L Establish a MASTER RESET condition. 


MR I DC 00162 RFV 


E. CALCULATIONS 


DATE 23 Apr 64 


inC 00162 REV _B_ 


G 


DATE 2a Apr 


INCHES 


CONFIDENTIAL 
When Filled In 











PREPARATION - SECOND NULL 











»!#**•.'Met'. * ..*.*■»» . 


W*’ WPt At.mWMF.WT TEST 

SUBSYSTEM: INERTIAL 
DESCRIPTION: Test to determine $ u 


3&C. «L< INITIAL TORR_oeooj 

i- siWr-l 

It TEST JDC. 00165 C> MCE. 


Rev I TDRR 
list I Dots No 


Pogtt Revised _ Approve! 

JDC iDoto Shssft MIT 1 NASA 


ASSEMBLY: 

TYPE: Alignment 

INTERVAL: 

TOOLS AND 
MATERIAL 

REFERENCES: 

Section 3-4.16 of Inertial Subsystem 
ATP 1015497 
IMPORTANT: See below. 


IMPORTANT: The following prerequisites 
shall have been completed 
before initiating this test: 


1. Insure that JDC-00161 and JDC-00162 
have been accomplished. (Results are 
needed for this test.) 

2. Insure that PIPA suspension power has 
been on for a minimum of two hours. 


A. PREPARATION - FIRST NULL 


1. Establish a MASTER RESET condition. 

2. Set the Rotary Table as follows: 

a. Tilt Axis (*) to 90* 

b. Rotary Axis (6) to ©HOGA" Indicator 
error, obtained from JDC-D-00162 and 
Table Calibration Chart respectively. 
Record readout angle. 

3. Use the Gimbal Position Control Panel to 

me on IBS PTW B 



ou ♦£<!> 


First Null Orientation 


set in the following gimbal angles: 

a. Ajq to 90* 00* 00" 

b. A mq to 0* 00* 00” 

c. Aqq to 0* 00* 00” 


B. PROCEDURE 

4. Accomplish the first null measurement by ro¬ 
tating the rotary table about the tilt axis (♦) 
DATE 33 Apr 64 


% 


MB.' PIPA ALIGNMENT TEST 

SUBSYSTEM: inertial 


INITIAL TPM 06006 
me- nnm&ACF 2 PF 2 
ASSEMBLY: 


until a null (per JDC-00158) is obtained from 
the X PIPA. 

6 . Record the final tilt angle 4 ^ where: 

■ final tilt angle readout + indicator error. 


C. PREPARATION - SECOND NULL 


1. Same as first null except as follows: 
a. Set rotary axis (9) to ©hoga ~ indicator 
error - 180* 00* 00”. Record readout 
angle. 


D. PROCEDURE 


•J 1. Accomplish the second null measurement 
M by rotating the tilt axis (*) until a null (per 
lit JDC-00158) is obtained from the X PIPA. 

2. Record die final tilt angle <t> 10 where: 

1 *10 " thud rotary angle readout + indicator 

't error. 


E. CALCULATIONS 


1. Perform and record the following calcula¬ 
tion. 

« *9+ *1Q + where 
h ra 831 



t 

*©*•*-• 


Second Null Orientation 


B x la obtained from JDC-D-00161. 


CONFIDENTIAL 
When Filled In 


TEST DATE: OPERATOR: 

JOB.' PIPA ALIGNMENT TEST 
DESCRIPTION.* Test to determine♦ 


JDC 

ITEM 

NO. 

PARAMETER 

UNITS 

B.2 

*9 

degrees 

D. 2 

*10 

degrees 

E.l 

*«RA 

degrees 


-TVfKL oWI 

INITIAL TDRR 060M 
JDC-D-00165 REV B 
SHEET t Bf 1 
( AIW N SIS It* Ml. 

ifiit err wi try r» 

lli« nhl mw. uwiuo iih* •*-* 

RECORDED VALUE 


CALCULATIONS 


A. 2 Initial Rotary Angle $ 

* H OGA " — 

Indicator Error • 

Readout Angle ■ _ 


B.2 Final Tilt Angle * 9 
Final Readout Angle • _ 
Indicator Error * 

♦ a 


C. l Initial Rotary Angle $ 

* h oga --i 

-180* • -180* 

Indicator Error • 

Readout Angle ■ * 

D. 2 Final Tilt Angle * 1Q 

Final Readout Ai«le *_! 

Indicator Error ■ . 

*10 V-T - 2 


- *a^*ifl + «B x 


CONFIDENTIAL 
When FUled In 


DATE 23 Anr 64 





















00162. Record readout angle. 

3. Establish a MASTER RESET condition. 










fc»|£*£! It!5f ,, »n-*£T1 

wiyid^c *L* wr4«—*• £ siJ/ f*fv 

T , INITIAL TDM nanna _ 


MW; PIPA ALIGNMENT TEST 
SUBSYSTEM: INERTIAL 
DESCMFTUm: Test to determine « 


Rev TORR 

ILat I Dot* No 


& MGE_j_0F_ 


ASSEMBLY: 


Poget Revised _ Approval 

JOC I Da to Stw«t» MIT I NAS* 


TYPE: Alignment 
INTERVAL: 

TOOLS AND 
MATERIAL: 

REFERENCES: Section 3-4.16 of 
Inertial Subsystem ATP 1015497 


JOB: PIPA ALIGNMENT TEST 
SUBSYSTEM: ' INERTIAL 

00158) is obtained from the Z PIPA. 

2. Record the final tilt angle *n where: 
■ final tilt angle readout *1* indicator 


C. PREPARATION - SECOND NULL 


IMPORTANT: See belmr. 


IMPORTANT: The following prerequisites 
shall have been completed 
before initiating this test: 


1. Insure that JDC-00011, JDC-00162, JDC- 
00164, and JDC-00165 have been accom¬ 
plished. (Results are needed for this test.) 

2. Insure that PIPA suspension power has 
been on for a minimum of two hours. 


A. PREPARATION - FIRST NULL 



1. Same as first null except as follows: 


D. PROCEDURE 


1. Accomplish the second null measurement 
by rotating the tilt axis (*) until a null (per 
JDC-00158) is obtained from die Z PIPA. 

2. Record the final tilt angle * 12 where: 

* 12 ■ final rotary angle readout + indicator 


First Null Orientation 


1. Establish a MASTER RESET condition. 

2 . Set the Rotary Table as follows 

a. Tilt Axis (*) to 90* 

b. Rotary Axis (6) to ® HOGA - indicator 
error, obtained from JDC-D-00162 and 
Table Calibration Chart respectively. 

3. Use the Gimbal Position Control panel 
to set in the following gimbal angles: 

JDC _ - 0 Q 1 M REV B 


a. Ajg to. (P 00' 00" 

b. A mq to 0* 00' 00" 

c. Aqq to 0* 00' 00" 


B. PROCEDURE 

1. Accomplished the first null measurement by 
rotating the tilt axis (*) until a hull (per JDC- 
MTE __23Apr 64 . 


E. CALCULATIONS 

1. Perform and record the following 

calculation. 

r OOR " * U ** 12 

~ 2 - *Hra 

« ipr* 

+ B z + where is obtained 
Z 

from JDC-D-00164, is obtained from 


JDC. W166, REV. 


000 ?# 



CALCULATIONS 










JOB- PIPA ALIGNMENT TEST 









































DATE 23 Apr 64 
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JOB; PIPA ALIGNMENT TEST 

SUBSYSTEM: inertial 
DESCRIPTION: Test to determine ♦' 


Poges Revised 


INITIAL TDRB 06006 _ 

IOC' 00168 & PAGE i OF 2 
ASSEMBLY: 

TYPE: Alignment 

INTERVAL: _ 

TOOLS AND 
MATERIAL: 

REFERENCES: Section 3-4.16 of 


Let Dote No _I_JDC-Doto Sheets 1 MIT NASA I foertial subsystem ATP 1015497 


IMPORTANT: The following prerequisites 
shall have been completed 
before initiating this test: 

1. Insure that JDC-00162, JDC-00164, and 
JDC-00165 have been accomplished. 
(Results are needed for this test.) 

2. Insure that PIPA suspension power has 
been on for a minimum of two hours. 


A. PREPARATION - FIRST NULL 


1. Establish a MASTER RESET condition. 

2. Set the Rotary Table as follows: 

a. Tilt axis (*) to 90' 

b, Rotary Axis (0) to ^jjqqa + 90 * " 

Indicator error, obtained from JDC-D- 
00162 and Table Calibration Chart 
respectively. 

3. Use the Gimbal Position Control panel to 
set in the following gimbal angles: 

ini! 00168 RFV B 


IMPORTANT: See below 



First Null Orientation 


a. A ig to O' 00’ 00" 

b. A^ to O' 00' 00" 

c. Aqq to 0* 00* 00" 


B. PROCEDURE 


1. Accomplish the first null measurement 


JOB: PIPA ALIGNMENT TEST 


SUBSYSTEM: inertial 


by rotating the tilt axis (4>) until a null (per 
JDC-00158) is obtained from the Z PIPA. 

2. Record final tilt angle *13* where: 

<f> * final tilt angle readout + indicator error. 


C. PREPARATION - SECOND NULL 

L Same as first null except as follows: 
a. Set A^q to 180* 

D. PROCEDURE 


1. Accomplish the second null measurement 
by rotating the tilt axis (♦) until a null (per 
JDC-00158) is obtained from the Z PIPA. 

2. Record final tilt angle where: 

* final rotary angle readout + indicator 


E. CALCULATIONS 


L Perform and record the following cal- 


*13 + *14 . _ _ 

~ B Z " 

a B z is obtained from JDC-D-00164. 


IDC-flom. REV. 








DESCRIPTION: Test to determine ♦ 










■ <■ .•, ..... 



r ’=«»-•■ 
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6 AND N SYSTEM 
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10B: PIPA ALIGNMENT TEST _ 

SUBSYSTEM: inertial 
DESCRIPTION: Test to determine f M Q A 1 


INITIAL TDRR_ OfiOOfi 

JPC: QQ169 & PRGE_l_0F-2- 
ASSEMBLY: 

TYPE: Alignment 
INTERVAL: 


Rev I TDRR 

Let I Dote No 


TOOLS AND 
MATERIAL: 

Poqes Revised [ Approvol REFERENCES' Section 3-4.16 of 
JPC Data Sheets MIT NASA Mertla i Subsystem ATP 1015497 

1 . 1- i . __ 

-IMPORTANT: See below. 


IMPORTANT: The following prerequisites 
shall have been completed 

before initiating this test: 

Tkwure that JDC-OOOil, JDC-OOI62, . 
JDC-00164, JDC-00165, and JDC-00168 
have been accomplished. (Results are \ 
needed for this test.) _ J 

S. Insure that PIPA suspension power has 

been on for a minimum of two hours. 


A. PREPARATION - FIRST NULL 


L Establish a MASTER RESET condition. 

2. Set Rotary Table as follows: 

a. Tilt Axis (*) to 90° 

b. Rotary Axis (0 ) to 0 HO gA + 90 ° " 

indicator error, obtained from JDC-D- 
00162 and Table Calibration Chart 
respectively. Record. 

3. Use the Gimbal Position Control panel to 
set in the following gimbal angles: 

IRC 00169 PFV B 



First Null Orientation 


a. A K to 0* 00* 00” 

b. A uq to(T 00’ 00" 

c. Aqq to 180* 00* 00" 


B. PROCEDURE 


1. Accomplish the first null measurement by 
rotating the tilt axis (4>) until a null (per 


)0B>. PfPA'ALIGNMENT TEST 

SUBSYSTEM: INERTIAL 

JDC-00158) is obtained from the Z PIPA. 

2. Record the final tilt angle where: 

* final tilt angle readout + indicator error. 

C. PREPARATION - SECOND NULL 


L Same as first null except as follows: 
a. Set A^q to 180*. 


D. PROCEDURE 


1. Accomplish the second null measurement 
by rotating the tilt axis () until a null (per 
JDC-00158) is obtained from the Z PIPA. 

2. Record final tilt angle 4> lg where: 

<f> * final rotary angle readout + indicator 

16 


E. CALCULATION 


1. Perform and record the following cal¬ 
culations. 


<+,,♦ 4», 4 >-<*,,+ V.« 


_ ' 13 14' 15 

“• f MGA -4- B z 


inr QQ169 rev _S_ 


INITIAL TIIRP 06006 __ 

e> 

jDC:_ooi69_PA6E_2_0F_2_ 

ASSEMBLY: 



Second Null Orientation 


b. <p , *13* *14 * *15* *16 ♦„ 

Y 4 " H RA 

Where: 4> 13 and <f> 14 are obtained from 
JDC-D-00168 

aB^ is obtained from JDC-D-00164 
4 > H ra is obtained from JDC-D-00165 

c# f FLY * *FY ~ c FXTY wher ® € FXTY 
is obtained from JDC-00011. 


DATE 23 Apr 64 


CONFIDENTIAL I r ■' 


CONFIDENTIAL 
When Filled In 


TEST PATE: OPERATOR! 

100* PIPA ALIGNMENT TEST 


INITIAL TDRR 06006 
JOC O-00169 REV B 
SHEET i OF i 


DESCRIPTION: Test to determine < MQA , < Fy and < FLy 6 AND N STSTEM NO. 


JDC 

ITEM 

NO. 

PARAMETER 

UNITS 

B.2 

$ 

15 

degrees 

D.2 

v ie 

degrees 

E. l.a 

r MGA 

degrees 

E.l.b 

r FY 

degrees 

E.1.C 

f FLY 

degrees 


] Inc RFF NO. 00169 RFV B 

RECORDED VALUE 


CALCULATIONS 


A. 2 Initial Rotary Angle 0 

0 TJ * -- 

OGA 

• -*-90* 

Indicator Error ■ 

Readout Angle • •. 

B. 2 Final Tilt Angle * lg 

Final Readout Angle • * . 

Indicator Error • 

*15 *-” 


• **13* *14* ~ * *15 *16 ) 


*13 + *14 ♦ *15 4 *16 


D.2 Final Tilt Angle * le 

Final Readout Angle ■ _ 

Indicator Error • 

* _ 


€ FLY " *FY " f FXTY 


CONFIDENTIAL 
When Filled In 



INCHES 
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CONFIDENTIAL 
When Filled In 


TDRR 06006 


TEST DATE: 

OPERATOR 

JDC-D- 00170 REV 

JQB- PIPA ALIGNMENT TEST 

SHEET s OF i 

DESCRIPTION: 

Test to determine < MQR and» x 

G AND N SYSTEM NO. 



JDC REF NO. ooi 70 REV 


Perform calculations shown in section C. 


REMARKS: 


CONFIDENTIAL 
When Filled In 
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' MB: PIPA ALIGNMENT TEST __ 

SUBSYSTEM: inertial 

DESCRIPTION: Zero Adjitstment of the Middle Gimbal 
Resolver and test to determine 0 U 


IPC: oom 6 PAGE, 
ASSEMBLY: 

TYPE: Alignment 
INTERVAL: 


I TOOLS AND 

t MATERIAL: 

R»v I I T"* I |r * , V” . f t rr< T- REFERENCES: Section 3-4.16 of 

Ul_ Jot. —No-JOC Do t a _ Shq »j_ _MT_ NA^, Sub8y8tem ATP 1015497 

jzwEi dw rl i ,*.. zzzz _ 

-—--IMPORTANT: See below. 


IMPORTANT: The following prerequisites 
shall have been completed 
before initiating this test: 

1. Insure that JDC-00162 and JDC-00170 - 
have been accomplished. (Results are 
needed for this test.) 

2. Insure that PIPA suspension power has 
been on for a minimum of two hours. 


A. PREPARATION - FIRST MEASUREMENT I 


1. Establish a MASTER RESET condition. 

2. Set the Rotary Table as follows: 

a. Tilt Axis (♦) to $ 17 , obtained from 

JDC-D-00170. 

b. Rotary Axis (0) to 0 17 - indicator 

error, obtained from JDC-D-00170 and 
Table Calibration Chart respectively. 
Record. 

me nni7i bp* ft 


3. Use the Gimbal Position Control panel 
to set in the following gimbal angles: 


..Ai 0 to°- 

00' 

00" 

bA MG to °* 

00* 

00" 

O' Aqq *° O’ 

00» 

00" 


4. Observe that theX. PIPA indicates a 
null (per JDC-00158). If not. repeat 
JDC-00170: Cqq R shall not have changed 

by more than ±7.0 arc seconds. 

5. Change the Rotary Axis (0) as follows; 

9- 0 17R - *17 - t MGR -indicator error. 

obtained from JDC-D-00170 ( 0^ 7 and c MGR ) 
and the Table Calibration Chart. Record 

*17R and fl 'l7R ‘O'lTR* »17R + 
indicator error). 

B. PROCEDURE 

NOTE: To correct for 

. DAT! 23 Apr 64 


- ** ^ ^ ' ,r^^ 

I INITIAL TDRR_ OfiOOfi f 


JOB: PIPA ALIGNMENT TEST 

SUBSYSTEM: inertial 


IDE- oomT >2BEA_nF_2_ 
ASSEMBLY: 


positive or negative re- + indicator error, 

solver errors, turn the 
potentiometer CCW or CW 

respectively. The poten- E. CALCUU 

tiometer sensitivity is 
approximately 1 min/rev. 

1. Use the zero adjust potentiometer on the 1. Perform i 
Middle Gimbal 16 speed resolver to move the calculations: 
Middle Gimbal until a null (per JDC-00158) 0' 17R 

is obtained from the X PIPA. 


C. PREPARATION - SECOND MEASURE¬ 
MENT 


1. Same as first measurement except as 
follows: 

a. Set the Rotary Axis (0) to 0 lg , 

obtained from JDC-D-00170. 

b. Set A IO to 180• 00' 00". 


D. PROCEDURE 


1. Rotate the rotary axis ( 0) until a null 
(per JDC-00158) is obtained from the X 
PIPA. 

2. Record the final rotary angle 0 lgR 

where: 0, __ - final rotary angle readout 
18R 


E. CALCULATIONS 


1. Perform and record the following 


fl'nR* ^18R 


W- ± 70 8ec 


b. Repeat JDC-00170 and JDC-00171 if 
not within ±7.0 sec. 


t . .. . CONFIDENT ” 

When Filled In 

TEST DATE: _ OPERATOR! __ 

JOB* PIPA ALIGNMENT TEST 

DESCRIPTION: Test to determine 0 fflGA and Zero 
adjustment of the Middle Gimbal Resolver 

CALCULATIONS 


INITIAL TDRR ooooo 
JOC-D -00171 REV b 
SHEET i OF i 
6 AND N SYSTEM NO. 

JDC REF NO. ooi7i REV b 


A.2 Initial Rotary Angle 9 

*17 '-” 

Indicator Error * 

Readout Angle m . - 1 


Indicator Error 
C MGR 

Readout Angle 0. 


-J_T 

» it 


^ 17R ^18R # 0 ■ ±7 sec 

2 *HOGA # 


0 * **17R **18R _ go# 

iGA 2 


D.8 Final Rotary Angle 0 lgR 

Final Readout Angle ■ !. 

Indicator Error - 

0i on *-- 


*17R 

Indicator Error 

0*17R 


+ 1_Ll 

t it 


tl_ )1 


CONFIDENTIAL 
When Filled In 


JDC-JtUXL REV. 


DATE 23 Apr 64 


INCHES 

liulrtSi 

I 










DESCRIPTION: Tost to determine 0„ ir , A and Zero 

adjustment of the Middle Gtmbnl Resolver 
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. INITIAL TDM flfimw 


JOB: PIPA ALIGNMENT TE8T _. 

SUBSYSTEM: INERTIAL 

DESCRIPTION! Test to determine * A and a 

ftiA Z«. 


Rev TDRR 

Let 1 Date No 


Poqee Revised _ Approval 

JPC lOoto Sheet! ~~MIT | NASA 


IMPORTANT: The following prerequisites 
shall have been completed 
before initiating this test: 

1. Insure that JDC-00164, JDC-00167, and 
JDC-00171 have been accomplished. (Re¬ 
sults are needed for this test.) 

2. Insure that PIPA suspension power has 
been on for a minimum of two hours. 


A. PREPARATION - FIRST NULL 


1. Establish a MASTER RESET condition. 

2. Set the Rotary Table as follows: 

a. Tilt Axis (♦) to 90* 

b. Rotary Axis (d) to ^HIGA ^ ■ > 

indicator error, obtained from 
JDC-D-00171 and Table Calibration 
Chart respectively. Record. 

3. Use the Gimbal Position Control panel 
to set in the following gimbal angles: 

JPC 00172 BFV_g- 


JPC: 00172 6 FBGE_l_Bf_8 
ASSEMBLY: 

TYPE: Alignment 
INTERVAL: 

TOOLS AND 
MATERIAL: 

REFERENCES: Section 3-4.16 of 
Inertial Subsystem APT 1015497 

IMPORTANT! See below. 


a. Ajq to (f 00* 00" 

b. A MQ to 180* 00* 00" 


OG to 0* 00» 00" 

^ I -tA0 



CAST 

TILT ^ 

1 


OVA 

IOV«S-« 


B. PROCEDURE 


1. Accomplish the first null measurement by 
rotating the tilt axis (*) until a null (per 
JDC-00158) is obtained from the Z PIPA. 

2. Record the final tilt angle where: 

PATE 23 Apr 64 


JOB: PIPA ALIGNMENT TEST 
SUBSYSTEM: INERTIAL 


- final tilt angle readout + Indicator 


C. PREPARATION 


1. Same as the first null except as follows: 
a. Set Ajq to 180* 00* 00". 


D. PROCEDURE 


1. Accomplish the second null measurement 
by rotating the tilt axis (♦) until a null (per 
JDC-00158) is obtained from the Z PIPA. 

2. Record the final tilt angle 4*^ where: 

♦ ^ » final rotary angle readout + indicator 


E. CALCULATIONS 


1. Perform and record the following 
calculations. 

a. € « *19* *20- * 

IGA 2 H MGA 

b. «„ • *19’ *20 - where <*„ 

** -2- B Z B Z 

is obtained from JDC-D-00164. 

2. Transcribe the value obtained from «„ 


INITIAL TDRR_ofiflOfi— 

8 

JDC: mn PAGE—2—OF 3 . 
ASSEMBLY: 

oTYto PIPA Data Sheet No. 7405 and forward 
to the address shown on the data sheet. If 
more than one data sheet is sent, either for 
one unit or more than one unit, the package^ 
shall be classified CONFIDENTIAL. One 
completed data sheet is unclassified. 



OVA *A<f> 
IOOOt-1 


Second Null Orientation 


CONFIDENTIAL 
When Filled In 


TEST DATE: _ OPERATOR! 

JOB** PIPA ALIGNMENT TEST 


DESCRIPTION: Test to determine c^and « z 


JDC PARAMETER UNITS 
ITEM 


' Tmowtf./* 

INITIAL TDRR oeoos '?•/ 

JOC-D -00172 REV B 

_ SHEET i OF i 

0 AND N SYSTEM NO. 

JOCREF NO.oom BtV b 

KECOIIDED VALUE | . 


B.2 

*19 

degrees 

D.2 

*20 

degrees 

E. 1. a 

f IGA 

degrees 

E.l.b 

% 

degrees 


CALCULATIONS 


A. 2 Initial Rotary Angle 
®HIGA 

m 

Indicator Error * 

Readout Angle * — 

B. 2 Final Tilt Angle 

Final Readout Angle • — 

Indicator Error * 

* - 


*19 + *20 


D.2 Final Tilt Angle * 20 
Final Readout Angle • __ 
Indicator Error • 

d> ■ 

▼Oft — 


*19 ~ *20 


CONFIDENTIAL 
When Filled In 
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ft pin ir. *s#J&4 ? 


inO 00172 REV. 


BATE 23 Anr B4 
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DESCRIPTION: Test to determine < , GA and 
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INITIAL TDRR. 


JOB: PIP A ALIGNMENT TEST 


SUBSYSTEM: INERTIAL 


DESCRIPTION: Zero adjustment of the Inner Glmbal 
Resolver 


Rev 

Let 

Dote 

TDRR 

No 

Page* Revised 

f Approval 

JDC 

Data Sheets 

MtT 

NASA 
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IMPORTANT: 


The following prerequisites 
shall have been completed 
before initiating this test. 

1. Insure that JDC-00169 and JDC-00173 
have been accomplished. (Results are needed 
for this test.) 

2. Insure that PIPA suspension power has 
been on for a minimum of two hours. 


A. PREPARATION - FIRST MEASUREMENT 


1. Establish a MASTER RESET condition. 

2. Set the Rotary Table as follows: 


a. Tilt Axis (♦) to “ indicator error. 


obtained from JDC-D-00173 and Table 
Calibration Chart respectively. Record, 
b. Rotary Axis ($) to $ 2V obtained from 

JDC-D-00173. 

3. Use the Glmbal Position Control panel to 
set in the following glmbal angles: 

IDC QQ174 PFV B 


Qfinnfl 


I 


IDC: 00174 |3 PAGE 0 F_ 


ASSEMBLY: 


TYPE: Alignment 
INTERVAL: 


JOB: PIPA ALIGNMENT TEST 


SUBSYSTEM: inertial 


TOOLS AND 
MATERIAL: 


tiometer sensitivity is ap¬ 
proximately 1 mTn/rev. 


REFERENCES: Section 3-4.16 of 
Inertial Subsystem ATP 1015497 


1. Use the zero adjust potentiometer on the 
Outer Glmbal 16 speed resolver to move the 
Outer Glmbal until a null ( per JDC-00158 )] 
is again obtained from the Z PIPA. 


IMPORTANT: See below. 


C. PREPARATION - SECOND MEASURE¬ 
MENT 


a. Ajq to <T 00' 00” 

b. Amq to 0* 00* 00” 

c. Aog to 0“ 00* 00” 

4. Observe that the Z PIPA indicates a* dull 
(per JDC-00158). ff not, repeat JDC-00173: 

C igr shall not have changed by more than 
±4.0 arc seconds. 

5. Change Tilt Axis f$) as follows: ***21R a 
*21 * € IGR "* c MGA " indicator error, ob¬ 
tained from JDC-D-00173 (*21 and «igr). 
JDC-D-00169 and Table Calibration Chart 
respectively. Record 4>2iR and $'2iR 
^'21R = * 21R + hidlcator error). 


1. Same as first measurement except as 
follows: 

a. Set the Tilt Axis ($) to 4>22> obtained 
from JDC-D-00173. 

2. Set A mg to 180° 00* 00”. 


D. PROCEDURE 


B. PROCEDURE: 


NOTE: To correct for 
positive or negative re¬ 
solver errors, turn the 
potentiometer CCW or CW 
respectively. The poten- 

DATE 23 Anr S4 




1. Rotate the tilt axis ($) until a null (per 
JDC-00158) is obtained from the Z PIPA. 

2. Record the final tilt angle 4> 2 2R where: 
*22R * Unni rotary angle readout + indicator 
error. 


E. CALCULATIONS 


1. Perform Eind record the following calcu¬ 
lation: 


a. *22R - *'21R . c < ±5.0 acc, 
n MGA 

2 . 


INITIAL TDRB 06006 


A 


inn- 00174 P4fif 2 OF 2 


ASSEMBLY: 


b. Repeat JDC-00173 and JDC-001T4 If 
not within ±5.0 sec. 




CONFIDENTIAL 
When Filled In 


TEST DATE: 

operator: 

INITIAL TDRR ooooe 
jOC-D-oom rev b 

SHEET 1 OF 1 

JOB.* PIPA ALIGNMENT TEST 

DESCRIPTION: 

Zero adjustment of the Inner Gimbal 

G AND N SYSTEM NO. 


Resolver 

JOG KtF NO. 00174 rev b 


CALCULATIONS 



A.2 initial TiU Angle * 


21 


Indicator Error 
Readout Angle 


B.5 *21R 


'21 


Indicator Error 


IGR 


MGA 

Readout Angle *21R 


+1 

■<.j: 


B.11 Find Tilt Angle * 2 2R 
Final Readout Angle • ... 
Indicator Error • 


22R 


B.5 **21R 
*« 


21R 

Indicator Error 


21R 


* t» 


t> 22R ~ ^*21R 4 ( 


MGA 


2 ±5.0 see 
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JOB: pipa alignment test 
SUBSYSTEM: inertial 
DESCRIPTION: Test to determine a~ 


INITIAL TUMI 06006 

IDC: QQ175 Q BABE 1 Of 2 

ASSEMBLY: 

TYPE: Alignment 
INTERVAL: 


TOOLS AND 
MATERIAL: 

I tdRR I Poge« Revised Approval ^rr^uAr,. . T7T7T" 
ttHl No I jnr ry»*n ckmIi ~ yij kiaca KtrtKtflwtS* Section 3—4.16 of 
*ZL -J M -J JPC - fi g *? Sh<w>t> -ML- Subsystem ATP 1016497 


IMPORTANT: The following prerequisites 
shall have been completed 
before initiating this test. 

1. Insure that JDC-00168 rhas. >* *t. \ 

bnhii accomplished. (Results tune needed for 
this test.) 

2. Insure that PIPA suspension power has 
been on for a minimum of two hours. 

A. PREPARATION - FIRST NULL 


1. Establish a MASTER RESET condition. 

2. Set the Rotary Table as follows: 

a. Tilt Axis (*) to " indicator 

error, obtained from JDC-D-00168 and 
Table Calibration Chart respectively. 
Record. 

b. Rotary Axis ($) to 330*. 

3. Use the Gimbal Position Control panel to 
set in the following gimbal angles: 

a. A IG too- 00* 00" 

inn 00175 rey_b_ 


- IMPORTANT: See below. 

b. A mo to 0* 00' 00" 

c. Aqq to 0° 00' 00" 



u 

ou 


First Null Orientation 


B. PROCEDURE 


1. Accomplish the first null measurement by 
rotating the rotary axis (0) until a null (per 
JDC-00158) is obtained from the Y PIPA. 

DATE ^3 Apr 64 


I JOB: PIPA AUGNMENT TEST 

I SUBSYSTEM: inertial 

2. Record the final rotary angle where: 
jj d 23 * final rotary angle readout ♦ indi¬ 
cator error. ■ . j 

\ ' I", i ' 

j C. PREPARATION - SECOND NULJ, 


1. Shme as first null except as follows: 
a. Set Ajq to 180° 00' 00". 


D. PROCEDURE 


INITIAL TDM 06006 
JDC:. 0017 S>AGE_L.0F_2_ 

ASSEMBLY: 

J onto PIPA Data Sheet No. 7405 and forward 
to the address shown on the data sheet. If 
more than one data sheet is sent, either for 
one unit or more than one unit, the package 
shall be classified CONFIDENTIAL. One 
completed data sheet is unclassified. 



1; Accomplish the second null measurement 
by rotating the rotary axis ( 0 ) until a null 
(per JDC-00158) is obtained from the Y PIPA. 
2* Record final rotary angle 0 2 4 where: 

^24 * Final rotary angle readout + indi¬ 
cator error. 


E. CALCULATIONS 


1. Perform and record the following calcu¬ 
lation. 

0_. _ B 0 a ~ Bon ' * 


2. Transcribe the value obtained for a \ 


Second Null Orientation 


IRC 00175 BFV B 



DATE -23 Apr 

INCHES 

AnJunmiJi «S I 

I * 


CONFIDENTIAL 
When Filled In 


TEST PATE: OPERATOR! 

JOB.' PIPA ALIGNMENT TEST 
DESCRIPTION: Test to determine <*y 


JDC 

PARAMETER 

UNITS 

ITEM 



NO. 



B.2 

fl aa 

degrees 

D.l 

#24 

degrees 

S.l 1 

“V* 

degrees 


TP MoGW iMr 

INITIAL TDRR oeooe 
JDCD -corn REV » 

_ SHEET i OF i 

0 AND N SYSTEM NO. 

JDC REF NO. 00175 REV b 

RECORDED VALUE 1 


CALCULATIONS 


A, 2 Initial Tilt Angle *. 

"- 

M MGA 

Indicator Error • 
Readout Angle •- 

B. 2 Final Rotary Angle *23 

Final Readout Angle •- 

Indicator Error • 

#23 "- 


* _ A 

" 24 23 


D.2 Final Rotary Angle 6^ 

Final Readout Angle “- 

Indicator Error * 


CONFIDENTIAL 
When Filled In 
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1. Insure that JDC-00168 has ? ; I n 
been accomplished. (Results are needed for 
this test.) 

2. Insure that PIPA suspension power has 
been on for a minimum of two hours. 


A. PREPARATION - FIRST NULL 


1. Establish a MASTER RESET condition. 

2. Set the Rotary Table as follows: 

a. Tilt Axis (♦) to *'hgMA ” Indicator 
error, obtained from JDC-D-00168 and 
Table Calibration Chart. Record. 

b. Rotary Axis (0) to 330®. 

3. Use Gimbal Position Control panel to set in 1. Accomplish the first null measurement by 


the following gimbal angles: 

a. A ig to 90° 00' 00" 

b. A mg to 0° 00' 00" 

IDC 00176 BEV B 


rotating the rotary axis (0) until a null (per 
JDC-00158) is obtained from the Y PIPA. 

2. Record the final rotary angle 025* where: 

DATE 23 Apr 64 
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CONFIDENTIAL 
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JOB- PIPA ALIGNMENT TEST 
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8EALING OF PRECISION RESOLVER ALIGNMENT 
ASSEMBLY_ 


SUBSYSTEM 

DESCRIPTION 


jOC 00178, rev. A PAGE J_OF.fc_ 
INITIAL TDR» 00000 D.S. POS JL. 

ASSY. __. 


ITCRR I PAGES REVISED 
Dots I NO. 


I 


\WMvnm 



APPROVAL I REFERENCES 

. ATP 7 


TTIMTTYTJ 

wzmrm** 


1. Establish a MASTER RESET condition. 


m B. PROCEDURE 


IMPORTANT JDC's 00167, 00171, and 
00174 must be completed prior to 
performing this JDC 


INTERVAL 


TOOLS AND Sealant defined by SCD # 

MATERIAL Small Brush __ 

Torque Wrench 


5. Set the PRIMARY SIGNAL SELECTOR to 
199. 

6. Connect the ac probe to the specified 
terminals on the Precision Resolver Align*- 
ment Assembly and monitor the PAVM to 
determine and record the following voltages: 


1. Set the tilt axis angle of the rotary table to 
90* (±5*). 

2. Set the rotary axis angle of the rotary table 
to 330* (±6*). 

3. Remove the screws from the Precision 
Resolver Alignment Assembly cover. 

4. Remove toe Precision Resolver Alignment 
Assembly cover by carefully lifting it up. 


SIGNAL 

TERMINAL NUMBER 

a. V, 

IGR 

3 to 6 

b. V f 

MGR 

2 to 6 

c. V f 

OGR 

1 to 6 


7. Turn off the ISS by using JDC 00030. 

8. Using the small brush apply sealant to the 
adjustment screw on each of the potentiome¬ 
ters. The sealant must bridge between the 


VERIFICATION WITH SIOL REQUIRED BEFORE USE . 


ifbUn 


y mmr aii — w 

SEALING OF PRECISION RESOLVER 
JOB ALIGNMENT ASSEMBLY _ 

SUBSYSTEM __ 

adjustment screw and the stationary portion of 
the potentiometer. 

9. Replace die Precision Resolver Ali gnme nt 
Assembly cover. 

10. Insert the screws into the Precision Re¬ 
solver Alignment Assembly cover. Tighten each 
screw to a torque of 30 pound-inches. 


JDC 00178 REV A PAPE 2 OF 2 
ASSY 


c(j/H 


APOLLO G8N 
EQUIPMENT TEST 
DATA SHEET-2^0 


TITLE —. 
SER. NO.. 


TAP* « JDC-“j 

NO. -00178 

REV. A 

INITIAL TDRR JttSOM 



_II_ START _ END 

MAJOR GROUND SUPPORT EQUIPMENT 

-!_SEN. NQ . 

-—SER. NO. . 


SITE / LOCATION 
TOTAL ELAPSED 


CONDUCTED BY. 


NAME/AFFILIATION 


.APPROVED BY. 


NAME/ AFFILIATION 


JDC , PARAMETER 

ITEM 

NO. 


B.5.a V c 


UNITS MIN RECORDED VALUE MAX REJ ACC 

VALUE-1-.-—VALUE 



I volts 

N/A 









#70 BE USED AS REQUIRED OR DESIRED 

REMARKS: 







INCHES 

" 1 




































t tm 11090 


JUL 811964 


SEALING OF HtBCISION RESOLVER ALIGNMENT 
.inm ASSEMBLE 

Lnr. 00173 

BEV._S_ 

meE _i_of_L. 

INITIAL TDRR 

06006 

na PfiR 1 _ 

t»j|»5T^ifcil BiERTIAL 

ASSY. 


DESCMPTKM 


Rtv. 

Let. 

Dote 

TDRR 

NO. 

PAGES REVISED ] 

APPROVAL - 1 

REFERENCES 

Section 3-1 

ATP 1015^97 

JDC 

D.S. 

MIT 

NASA] 

T" 

37597 ^ 

06006“ 

1 




B 

7/2//*y 

11010 

axl 

all 



mmm— 







IMPORTANT JDC's 00167, 00171 and 
00174 must be completed prior to 
performing this JDC 















mmim " 







INTERVAL 















TOOLS ANO Sealant defined by BCD # 
MATERIAL i Brush 

Torque Wrench 






























A. HtBPAHATTOB 

1. Bstabll»li • MASIKR BESET condition. 


B. HtOCEDWE 

1 , '*• Wmmmm Tr»nm Pmrlnicm 

Resolver Alignment Assembly cover. 

2. Remove the Precision Resolver Alignment^ 

Assembly cover* hs**# ^ ^ 

3. Set the PRIMARY SIGNAL SELECTOR to 199* 

4. Connect the ac probe to the specified 
terminals on the Precision Resolver Align¬ 
ment Assembly and monitor the PAVM to 
determine and record the following total 
voltages: 


SIGNAL 

nSOCCNAL NUMBER 

a. V _ 

3 to 6 

IGR 

b - V MGR 

2 to 6 

C# V OGR 

1 to 6 


5* Using the small brush apply sealant 
to the adjustment screw on each of the 
potentiometers. The sealant must bridge 
between the adjustment screw and the 
stationary portion of the potentiometer. 

6. Replace the Precision Resolver Align¬ 
ment Assembly cover. 

7* Insert the screws into the Precision 
Resolver Alignment Assembly cover. Tighten 
each screw to a torque of 30 pound-inches. 


VERIFICATION WITH SIDL REQUIREO BEFORE USE 


DATE 




l? : ;. J-i 




nOK 11090 JUL 211964 

APOLLO 6SN 
EQUIPMENT TEST 
DATA SHEETi-OF-L. 

JOB SEAlmQ OF HU3C3BION RESOLVER ALIGNhCHT ASSEMBLT 


■y-vj -v- ; k ■ yftysfe 

\ 

;• - * ' V • 5 

NO. 00ir ^° G 

JB_ 

NrriTALJOJJ^s^ 


TITLE_ DATE ■„ ■■ , — 

START ENO 

SER. NO_ DNS_REV_ TINE- — 

START END_ 

MAJOR GROUND SUPPORT EQUIPMENT 

NAME_1_SER. NO . 

name- mm. NOi 


SITE/LOCATION 
TOTAL ELAPSEO 

"" , CAL DATE 
CALOATt 


I CONDUCTED BY. 


NAME/AFFILIATtON 


.APPROVED BY . 


NAME/AFFILIATION 


PARAMETER UNITS jeuNT 
I VALUE!- 


B.5«a v „ (TOTAL) volts N/A 

XGR 

B.5.b V ^ (TOTAL) volts N/A 

MGR 

B *5« c V ^ (TOTAL) ▼©!*• 


RECORDED VALUES mAX sum ACC 

-1-1- VALUE 

1st I 2 nd* 3rd* 


#70 BE USED AS REQUIRED OR DESIRED 



































































































SEALING OF PRECISION RESOLVER ALENMENT 
MM) ASSEMBLY 

SUBSYSTEM: 

DESCRIPTION: 


TOOLS AND 

MATERIAL: Sealant defined by BCD # 

Small Brush 
Torque Wrench 

IMPORTANT* JDC's 00167, 00171, and 00174 must be completed 
_ prior to p erforming this JDC__ 

A. PROCEDURE 

1. Insure that the ISS is in an off condition. 

2. Set the tilt axis angle of the rotary table 
to 90° (±5°). 

3. Set the rotary axis angle of the rotary ta¬ 
ble to 330° (±5°). 

4. Remove the screws from the Precision 
Resolver Alignment Assembly cover. 

5. Remove the Precision Resolver Align¬ 
ment Assembly cover. 

6 . Using the small brush apply sealant to 
the adjustment screw on each of the potenti¬ 
ometers. The sealant must bridge between 
the adjustment screw and the stationary 
portion of the potentiometer. 

7. Replace the Precision Resolver Alignment 
Assembly cover. 

8 . Insert the screws into the Precision Re¬ 
solver Alignment Assembly cover. Tighten 
each screw to a torque of 30 pound-inches. 


TDRR 06006 
29 Jan @4 

)DC 00178 (Sheet 1 of 1) 

ASSEMBLY: 

TYPE: 

INTERVAL: 

REFERENCES: 


INCHES 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 









TEST DATE: 


OPERATOR 


JOB: BUG caging tests 


DESCRIPTION: 


JDC PARAMETER UNITS MIN 
ITEM VALUE 

NUMBER 


pf gyro error 
Ivoltage 


Y gyro error 
voltage 


J Z gyro error 
voltage 


Z gyro error 
voltage 
maximum 
value of 
X gvro error 


X gyro error 
voltage 


♦To be used as required or desired 


REMARKS: 


TDRR 06006 

JDC-D-oom 9 SE? n 6 4 


6 AND N SYSTEM NO. 
JDC REF NO. ooi79 REV 


RECORDED VALUES 


MAX REJ ACC 
VALUE 



JOB: IRIG CAGING TESTS _ 

SUBSYSTEM: 

DESCRIPTION: 

TOOLS ANO 
MATERIAL: 

IMPORTANT: 

A. PREPARATION 

1 . Insure a MASTER RESET condition. 

2. Set the Inner Gimbal (!G) CDU to 0° (±5°). 
S. Set the Middle Gimbal (MG) CDU to 0° 
(±5°). 

4. Set the Outer Gimbal (OG) CDU to 0° 

(*5°). 

5 . Connect the X gyro error signal to die 
Oscillograph by setting the CHANNEL 2 
switch on the Oscillograph Signal Selector 
panel to position 1. 

6 . Connect die Y gyro error signal to the 
Oscillograph by setting the CHANNEL I 
switch on the Oscillograph signal selector 
panel to position 2. 

7. Connect the Z gyro error signal to the 
Oscillograph by setting the CHANNEL 3 
switch on the Oscillograph Signal Selector 
panel to position 1 and insuring that the CHS 
AC portion of the CH3 DC/CH3 AC push¬ 
button is lighted. 


TDRR 06006 
29 Jan q4 

JDC 00179 (Sheet 1 of 2) 

ASSEMBLY: 

TYPE: 

INTERVAL: 

REFERENCES: 


B. PROCEDURE 

L Start the Oscillograph chart by pressing 
the CHART SPEEDS 50 pushbutton on the 
Oscillograph Control panel and setting the 
CHART DRIVE switch to MM/SEC. 

2. Use the 1G DCU thumbwheel to move the 
Gimbal until a minimum value of Y gyro 
error signal is obtained. Then move die 
Inner Gimbal in a positive direction causing 
the Y gyro error signal to increase gradu¬ 
ally until the first caging pulse is delivered 
at which time the signal shall decrease. 

3. Use the 1G CDU thumbwheel to move the 
Inner Gimbal until a minimum value of Y 
gyro error signal is obtained. The move 
the Inner Gimbal in a negative direction 
causing the Y gyro error signal to increase 
gradually until die first caging pulse is de¬ 
livered at which time the signal shall de¬ 
crease. 

4. Use the MG CDU thumbwheel to move the 
Middle Gimbal until a minimum value of Z 
gyro error signal is obtained. Then move 
die Middle Gimbal in a positive direction 


JOB: DUG CAGING TESTS _ 

causing the Z gyro error signal to increase 
gradually until the first caging pulse is de¬ 
livered at which time the signal shall de¬ 
crease. 

5. Use the MG CDU thumbwheel to move the 
Middle Gimbal until a minimum value of Z 
gyro error signal is obtained. Then move the 
Middle Gimbal in a negative direction causing 
the Z gyro error signal to increase gradually 
until the first caging pulse is delivered at 1 
which time the signal shall decrease. 

6 . Use the OG CDU thumbwheel to move the 
Gimbal until a minimum value of X gyro 
error signal is obtained. Then move the 
Outer Gimbal in a positive direction causing 
the X gyro error signal to increase gradu¬ 
ally until the first caging pulse is delivered 
at which time the signal shall decrease. 

7. Use the OG CDU thumbwheel to move the 
Outer Gimbal until a minimum value of X 
gyro error signal is obtained. Then move 
the Outer Gimbal in a negative direction 
causing the X gyro error signal to increase 
gradually until the first caging pulse is de¬ 
livered at which time the signal shall de¬ 
crease. 

8 . Stop the Oscillograph chart by setting the 
CHART DRIVE switch on the Oscillograph 
Control panel to OFF. 

9. Monitor the Oscillograph chart to deter¬ 
mine and record the maximum value of Y 
gyro error voltage obtained in step B. 2. 

10. Monitor the Oscillograph chart to deter¬ 
mine and record the maximum value of Y 
gyro error voltage obtained in step B. 3. 


TDRR 06006 
I 29 Jan 0 4 

[ JDC 00179 (Sheet 2 of 2) 


11. Monitor the Oscillograph chart to deter¬ 
mine and record the maximum value of Z 
gyro error voltage obtained in step B. 4. 

12. Monitor the Oscillograph chart to deter¬ 
mine and record the maximum value of Z 
gyro error voltage obtained in step B. 5. 

13. Monitor the Oscillograph chart to deter¬ 
mine and record the maximum value of X 
gyro error voltage obtained in step B. 6. 

14. Monitor file Oscillograph chart to deter¬ 
mine and record the maximum value of X 
gyro error voltage obtained in step B. 7. 


INCHES 


0 I 2 

PHOTOGRAPHIC 8CALE ONLY 
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TEST mi: OPERATOR 

JOB: X IRIG ALIGNMENT TEST 


JDC-D-00180 REV 
SHEET 2 OF 4 


JOB! x irig alignment test 


DESCRIPTION: Parti. Calibration of Input Angle to 

Preamp Voltage Output 


G AND N SYSTEM NO. 


JDC REF NO. ooiso REV 


JDC 
(ITEM 
[NUMBER! 


PARAMETER 


UNITS 


MIN 

VALUE 


RECORDED VALUES 


1st 


2nd* 


3rd* 


MAX 

VALUE 


REJ 


ACC 


D. 6 


®X10 


5e 


-avg 


D.7 


mv 

mr 


♦To be used as required or desired 


DESCRIPTION! Part 1. Calibration of Input Angle to 
Preamp Voltage Output Sx 


CALCULATION 

JDC 

ITEM 

NUMBER 

PARAMETER 


®X1 

■ 

®X3 

■ 

®X5 


*X1 + *X3 + ®X6 

H 

6+ avg * ®X1 + e X3 + e X5 

45 


®X2 

■ 

®X4 


®X6 

■ 

®X2 + ®X4 * ®X6 


®-avg “ ®X2 + ®X4 * ®X6 


' 45 


®X7 

■ 

10e +avg 

D.4 

e X8 

10e 

-avg 

D.5 

e X9 

5e+ avg 

D. 6 

®X10 


5e 

-avg 

D.7 

®+avg 


REMARKS: 



































































































































. JDC 
NO. 00180 

REV 


APOLLO 6 & N 
EQUIPMENT TEST 
DATA SHEET-2-OF_l_ 

JOB X I RIG ALIGNMENT TEST 



m 

•X7 /I0 *wvg 

B.7h 

«X8 


e X8 /l0e -avg 

B.7i 

^X9 

C.5 


B.7J 

®X10 

C.6 

mam 

O 

V 

B.8 

3200 cps ducosyn 

excitation 

B.9 

JRIG temperature 

deviation • 
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9 

B 

I 

1 

1 

I 

■ 

■ 

■ 

■ 

■ 

■ 

i 

1 

l 

1 


1 

1 

a 

1 

■ 

PARAMETER 

s? 

I f 

* 

CO 

X 
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3200 cpa ducosyn 
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TEST date: operator 

job: x irig alignment test 


TDRR 06006 
29 Jan ©4 
JDC-D-00181 REV 

SHEET 2 OF 2 


DESCRIPTION: ( Part 2. Measuring >xy ^ Rotation about 
the X IRIG Output Axis 


G AND N SYSTEM NO. 


JDC REF NO. ooi8i REV 


CALCULATION | 

JDC 

ITEM 

NUMBER 

PARAMETER 

VALUE 

UNITS 

D.l 

e xn 


my 

90 5 


®X13 


mv 

90 5 


®X15 


mv 

90° 


®X11 + ®X13 + ®X15 




®+avg = ®X11 + ®X13 + ®X15 

3 


mv 

90° 

D. 2 

®X12 


my 

90* 


®X14 


mv 

90° 


®X16 


mv 

90° 


®X12 + ®X14 + ®X16 




®-avg = ®X12 + ®X14 + ®X16 

3 


mv 

90° 

D.a 

®+avg 


rpy 

90? 


®-avg 


my 

9(f 


e. - e 

+avg -avg 




Sx from JDC-D-00180 


mv 

mr 


y*™=(e _0.3183 

XY +avg -avg' c 

S X 


mr 

D.4 

C IGR fr ° m JDC " D " 00174 


mr 


y XY = y 'xY + € IGR 


mr 


REMARKS: 




J 

2 


PHOTOGRAPHIC SCALE ONLY 
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TEST date: operator 


job: 


I! X IRIG ALIGNMENT TEST 


TDRR 0300Q 
29 Jan g i 

JOC-D- 00182 REV 0 

SHEET s OF 3 


DESCRIPTION: 


Part 3. Measuring by Rotation about 
X IRIG Spin Reference Axis 


6 AND N SYSTEM NO. 
JDC REF NO. ooi82 REV 


CALCULATION 



JDC 

ITEM 

NUMBER 

PARAMETER 

VALUE 

UNITS 

D. 4 

H * .211 R 

C 

T 

avg 



D. 5 

S x from JDC-D-00180 


mv 

mr 


y XZ = " e avg j? 


mr 


s x 




t 




REMARKS: 
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APOLLO 6SN 
EQUIPMENT TEST . 

DATA SHEET_2_OF_L_ 

JOB T DUO ALIGNMENT TEST 




• JOC 
NO. 00183 

REV 
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VERIFICATION WITH SIDL REQUIRED BEFORE USE 










































































TEST DATE: 


OPERATOR 


JOO-' Y DUG ALIGNMENT TEST 

DESCRIPTION: Part 1. Calibration of Input Angle to 
Preamp Voltage Output 


. * •* * 41 * 

''*#*** i *, . 

TDRR 09006 
29 Jan @ V 

JOCO-00183 rev 
SHEET 2 OF 4 

6 AND N SYSTEM NO. 

JDC REF NO. ooi83 REV 


JDC PARAMETER UNITS MIN 
ITEM VALUE 

NUMBER 


RECORDED VALUES 


MAX REJ ACC 

1 VALUE 


-Jr*. r,« ttmt-m&.t «% # • y,_” rt - 


TEST date: 


OPERATOR 


P J JOB: Y IRIG ALIGNMENT TEST 

DESCRIPTION: Part 1. Calibration of Input Angle to 
f Preamp Voltage Output S Y 


JDC 

ITEM 

NUMBER 


CALCULATION 

PARAMETER 


TDRR 09006 
29 Jan @4 

JDC-O-00183 REV 

SHUT s OF 4 

6 AND H SYSTEM HO. 

IOC REF NO. 00183 REV 


VALUE UNITS 


TEST date: 


OPERATOR 


JOB: Y HUG ALIGNMENT TEST 

DESCRIPTION: Part 1. Calibration of Input Angle to 
Preamp Voltage Output Sy 


JDC 

ITEM 

NUMBER 


CALCULATION 

PARAMETER 


TDRR 06006 
29 Jan q4 

JDC-O-00183 rev 


6 AND N SYSTEM HO. 
JDC REF NO. 00183 REV 


VALUE UNITS 


♦To be used as required or desired 
REMARKS: 


e Yl + C Y3 + e Y5 


®+avg ~ e Yl * e Y3 * e Y5 


e_+ e + e_ 

Y2 y4 Y6 


-avg Y2 Y4 "Y6 
_45_ 


e +avg “ e -avg 


S y = 1.719 (e +avg -e. avg ) 


REMARKS: 




INCHES 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 




























APOLLO 6 8 N 
EQUIPMENT TEST 
DATA SHEET-2-. OF_2_ 

JOB Y IRIG ALIGNMENT TEST 


JDC 

NO. 00184 
RFU B 


] 


JDC 

ITEM 

Na 

PARAMETER 

UNITS 

[JTTJi 

RECORDED VALUES 
AND CALCULATIONS 

MAX 

VALUE 

REJ 

ACC 

b 

**11 +C Y1S +e Y15 

mv/ 9<r 

IHH 


f 

i _- v /W • 

B 

■ 

e +avg 

mv/ 90* 

U 


11 

■ 


H 

®YX2 +e Y14 + e Y16 

mV ^90* 

Igg 


n 

m 

1 

-«vg 

mv/ 90* 

m 


■ 

■ 

gg 

1 

*-«vg “ # +avg 

mv/ 90* 

i 

1111.! 


: ' 

■ 

■ 

8y from JDC-00183 

my/ mr 

Mi 


mmmm 

■ 

■ 

' YZ 

mr 

-2.9 


♦2.9 


n 

B.12 

3200 cps ducosyn 
excitation 

volts 

Mi 

IH 


— 

lil 

■ 

B 

B.13 

HUG temperature 
deviation 


■ 


— 

.11113 

B 

B 


i 


REMARKS: 


OATE 











































































KK MARKS: 
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REMARKS: 0ATE 
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ts ® a 

as a 

J S I 

® o 

5 s a 
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i§5! 
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■3 « S 
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X ® O 

CO 5 g 

1 if 
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TDRR 06006 


TEST DATE'. OPERATOR 

. JOB: YIRIG ALIGNMENT TEST 


JDC'O* 00184 Bf 

SHEET 2 OF 3 


DESCRIPTION: 


Part 2. Measuring y yx by Rotation 
about the T IRIG Output Axis 


0 AND N SYSTEM NO. 
JDC REF NO. ooi84 REV 


CALCULATION 

JDC 

ITEM 

NUMBER 

PARAMETER 

VALUE 

UNITS 

A. 12 

QrogA from JDC-D-00162 


deg 



90° 00’ 00" 



e HOGA- 90 ° 


deg 

D.l 

e Yll 


III 


®Y13 


mv 

90 3 


®Y15 


mv 

90° 


®Y11 + ®Y13 + ®Y15 




e +ava = e Yll + e Y13 + e Y15 

3 


mv 

90P 

D.2 

®Y12 


mv 

9 (F 


®Y14 


mv 

90 3 


®Y16 


mv 

90° 


°Y12 + e Y14 + e Y16 




e -ava = e Y12 + e Y14 + ®Y16 

3 


mv 

W 

D. 3 

e +avg 


mv 

9(F 


e 

-avg 


mv 

90° 


e +avg " e -avg 




Sy. from JDC-D-00183 


mv 

mr 


REMARKS: 


TDRR 06006 


TEST DATE: OPERATOR 

JOB*. Y IRIG ALIGNMENT TEST 


DESCRIPTION: Part 2. Measuring y yx b y Rotation 
about the Y IRIG Output Axis 


29 Jan «4 

JOC-D- 00184 REV 

SHEET s OF 3 

6 AND H SYSTEM NO. 

JDC REF NO. ooi84 REV 


CALCULATION 



JDC 

ITEM 

NUMBER 

PARAMETER 

VALUE 

UNITS 


V r ,_ ” (e, -e ) 0.3183 

y YZ ' +avg -avg' 


mr 


from JDC-D-00171 

MuR 


mr 


y YZ = y YZ + € MGR 


mr 

■ 

1 




REMARKS: 














RECORDED VALUES MAX REJ ACC 
AND CALCULATIONS VALUE 
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!il|l! 

JhHa 


I5l?5 


2 .1 2 < 1 
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REMARKS; 0ATC 
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"rr>nn I TDRR 06006 


<i v5 


TEST DATE: _ OPERATOR _ 

JOB: z irig alignment test 

DESCRIPTION: Part 1. Calibration of Input Angle 
to Preamp Voltage Output S z 


JDC PARAMETER UNITS MIN 
ITEM VALUE 

NUMBER 


TDRR 06008 
|*t-£& J «fl 6 4 

SHEET 2 OF 4 

6 AND N SYSTEM NO. 

JDC REF NO. 00186 REV 

RECORDED VALUES I MAX j RE J ACC 

-.-.- VALUE 

1st 2nd* 3rd* 


TEST DATE: _ OPERATOR _ 

JOB! Z IRIG ALIGNMENT TEST 

DESCRIPTION' Part !• Calibration of Input Angle to 
* Preamp Voltage Output S z 


JDC 

ITEM 

NUMBER 


CALCULATION 

PARAMETER 


jdc-d2>086 JarRElfi 4- 

SHEET 3 OF 4 

G AND H SYSTEM NO. 

JDC REF HO. QQ186 REV 

I VALUE I UNITS 


e Zl + e Z3+ e Z5 

®+avK = ®ZX + ®Z3 + ®Z5 

-35- 


e Z2 + e Z4 * e Z6 _ 

®-avg = e Z2 * e Z4 * e Z6 
45 


D. 3 

®Z7 

^ 0e+ avg 

D.4 

e Z8 

10e 

-avg 

D.5 

e Z9 


e +avg 

D.6 

e Z10 


5e- 

-avg 

D.7 

e +avg 


a-Wtij MiMtawW ' ca wii im ia- n i a a— w— wii 

f *' 

TEST DATE: OPERATOR _ 

JOB! z irig alignment test 

DESCRIPTION: Part 1. Calibration of Input Angle to 
Preamp Voltage Output S Z 


JDC 

ITEM 

NUMBER 


CALCULATION 

PARAMETER 


TDRR 06006 

JOC-O-o20 JcHEV 0 4 
SHEET 4 OF 4 

G AND N SYSTEM NO. ~ 
JDC REF NO. QQ186 REV 

| VALUE I UNITS 


e +avg ” -avg 
Sz«1.719(e + avg-e_av g > 


♦To be used as required or desired 
REMARKS: 


REMARKS: 


REMARKS: 


PHOTOGRAPHIC SCALE ONLY 


F* ■ 
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JDC 

ITEM 

Na 


PARAMETER 


UNITS 


RECORDED VALUES 
AND CALCULATIONS 
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S 3 
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o 

8 »o 

* I * a I * 

« 3 * 8 r s 

•a ■ 51 8 

lass.® 


W 

g 

s 

8 

S 



©« 

§5 

CD 

o 


o: <1 

Q <3 

h * 


►« 

N 

* 

V. 

3* 
=> <• 
s~ 

*i 

eiq 
t: « 

rt •“• 
PcN 


5 i 
2 g 

e t 

S S 






CO <3- 

§ ” 

o c£ 

O «s“ ° 

rr t- 

£ O) S - 

Q <N? 

I Q H- 

U . uj 

n u uj 


ACC 











REJ 











Q 

|h 

3 

j 

3 

C 

> 









+2.9 


RECORDED VALUES 

| 3rd* 











2nd* 











4i 

CQ 

H 











MIN 

VALUE 









03 

eJ 

i 


w 

fc2 

deg 

bf> 

© 

XJ 

> 

g 

> 

g 

> 

g 

> 

g 

> 

g 

> 

g 

u 

g 


« 

W 

H 

W 

2 

2 

£ 

Local 

Latitude 

°o 

05 

1 

< 

I 

CD 

pH 

pH 

N 

© 

<M 

N 

© 

CO 

l-t 

N 

© 

■o< 

pH 

N 

© 

in 

N 

© 

CO 

N 

® 

N 

* 


JDC 

ITEM 

NUMBER 

A. 11 

A. 12 

03 

m 

03 

« 

d 

J C.2.B.9 

| C.3.B.9 

| C.4.B.9 

03 

m 

in 

d 

D.4 



i 


INCHES 

I. » ■ I . I , I ’ 

0 I 2 

PHOTOGRAPHIC SCALE ONLY 


upasF’^jp 


♦To be used as required or desired 1 to - in step B. 6. Record as e zi6 . 



















test date: operator 

JOBI z IRIG ALIGNMENT TEST 


TDRR 06006 

joc-D- 001829 Rfjjin ©4 

SHEET 2 OF 3 


DESCRIPTION: 


Part 2. Measuring y by Rotation 
about the Z IRIG Output Axis 


6 AND N SYSTEM NO. 


JDC REF NO. ooi87 REV 


CALCULATION 

JDC 

ITEM 

NUMBER 

PARAMETER 

VALUE 

UNITS 

A. 12 

8 H oga from JDC_D-00162 


deg 



90° 00’ 00” 



0 HOGA ' 90 ° 


deg 

D.l 

®Z11 

! 

mv 

90° 


®Z13 


mv 

90° 


®Z15 


mv 

90° 


®Z11 + e Z13 + ®Z15 




e +avK = ®ZH + ®Z13 + ®Z15 

3 


mv 

90° 
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To find "New Setting" values use these as algebraic signs and perform the 
indicated arithmetic operation. 

♦♦VALUE: Record as decimal value to nearest tenth. 
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PERFORM PIP RESISTANCE AND CONTINUITY TEST WITH. 
JOB: FOJ3 AND FOP4 _ 


SUBSYSTEM: 


Inertial Measurement Unit 


DESCRIPTION: Resistance and continuity tests are performed to 
detect open or short circuits in the PIP or in the 
cables.____ 

TOOLS AND Multimeter, Standard Laboratory 

Heating Fixture, Glas-Col No. 0-600 

MATERIAL: 


IM PORTANT* DO NOT check continult y across TG terminals. 


JDC 01002 

S5A1A1A1A1A9 

ASSEMBLY: 3saiaiaiaiaio 

_3SA1A1A1A1A11 

TYPE: Test 

INTERVAL: When required 

REFERENCES: 

ATP 1UU0U13 para. 2.1 

3.2.1.2 

MC-1500 Chapter 8 
E-1330, JDC 302-A 


A. PREPARATION 

1. Ensure that the PIP is at operating temperature. 

B. OPERATION 

1. Measure the resistance between each pair of terminals on connectors FOJ3 and 
FOP4. 

C. CALCULATION (none) 

D. RECORD 

1. Complete the heading and record all measured values on Data Sheet Form-. 


JUN 2 6 













1. Make the following switch settings: 


Unit 

Location 

Name of Switch 

Position 

B1 

FP 

ON-OFF (power) 

OFF 

C4 

FP 

TORQUE GENERATOR 

STANDBY 

C4 

FP 

PIPA ELECTRONICS 
POWER (master) 

OFF 

C4 

FP 

PIPA ELECTRONICS 
(production) 

OFF 

C4 

FP 

MICROSYN EXCITATION 

OFF 

C4 

FP 

PIPA ELECTRONICS 
SELECTOR 

MASTER 

C4 

FP 

MODE 

BINARY 


2. Inspect the alignment rings on the PIP for cleanliness and, if required, clean 
with lens tissue and cleaning agent* 

3. Inspect the mating surfaces on the test fixture for cleanliness and, if required, 
clean with lens tissue and cleaning agent. 

B. (OPERATION 

1. Place the PIP in the Dividing Head Test Fixture so that the clamping bolts are 
aligned with the mounting holes. 

NOTE: The TG end of the PIP unit should be visible in the test fixture; and the 
major axes of the unit, as defined on the TG decal, should be oriented as follows: 

PRA is vertically down. 

IA is horizontal and to the right. 

OA is horizontal and directed into the Dividing Head face plate. 
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JOB. MOUNT AND CONNECT THE PIP 
SUBSYSTEM: Inertial Measurement Unit 


DESCRIPTION: The PIP is mounted for OA operation. 


TOOLS AND 
MATERIAL: 


IMPORTANT: 


Lens tissue Screwdriver 

Cleaning Agent 4 
3/32" Allen wrench 
Torque wrench 

Four 4-40 x 3/16" UNC-2 Soc Hd Scjews 


JDC 01003 Sheet 2 of 2 

35A1A1A1A1A9 

ASSEMBLYs 3saiaiaiaiaio 

_ 35A1A1A1A1A11 

TYPE* Installation 
INTERVAL When required 

REFERENCES* 

ATP 1000013 para. 3.2.1.3.1.1 
E-1330, JDC 303-A 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

B. OPERATION (Cont’d) 

2 . Hold the PIP so that it is firmly butted against the mounting surface in the Dividing 
Head Test Fixture, and evenly tighten the four bolts with maximum torque o f 10 
Inch pounds. 

3. With 3/32 inch Allen wrench and torque wrench, tighten the remaining eight bolts 
with a maximum torque o f 10 i nch.pounds. 

4 . Plug connectors FOJ3 and FOP4 into connectors FOP3 and FOJ4, respectively. 

C. CALCULATION (none) 

D. RECORD (none) 
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ENERGIZE AND INITIALLY ADJUST PIP TEMPERATURE 
JOB. CONTROLLER '_ 


SUBSYSTEM: 


16 PIPA Test Console - PIP Temperature 
Controller (Unit Bl) 


DESCRIPTION. The PIP Temperature Controller is energized 
and initially adjusted to ensure compatibility 
_ between itself!' and the PIP under test. 


IOC 01004 Sheet 1 of 9 

ASSEMBLY. i 4 

TYPE. Test-Adjustment 

INTEBYAL ___ 


TOOLS AND 
MATERIAL 


IMPORTANT. 


Resistor, 50-ohm GR Decadd Resists 

Resistor, 50-ohm, 10 watt or 

Resistor, 200-ohm eq equivalent 

Probe, 50-ohm 


B-umiM when Required 

REFERENCE*! | 

atp 1000013 para* 3.2.1.3. i.2f 
E-975 | 

E-1330 JDC 304-A m 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 

1. Remove Connector P3 from the back of the PIP Temperature Controller (Unit Bl). 

2. Connect a 50-ohm resistor across pins E and F of Connector J3. 

3. Connect a 50-ohm, 10-watt resistor across pins A and C of Connector J3. 

4. Connect the dummy sensing resistor simulating the sensing resistor of the PIP 
under test across pins B and D of Connector J3. 

NOTE: The resistor simulating the sensing resistor should be accurate to ±1.0% 
and variable in the same range as the sensing resistor. A GR Decade Resistor 
Type 1432-K (or equivalent) should be used. 

5. 5. Open full scale all HI and LO contacts of the three front panel meter relays. 

6. Set Temperature Control Gain (R37) on back panel fully CCW. 

7. Set Temperature Deviation Calibrate (R59) control on back panel fully CCW. 

8. Set the SET TEMPERATURE Control and tbs J2umn$r Sensing Resistor to 500.0 ohms. 

9. Set TEMPERATURE DEVIATION BALANCE control to the same setting as the fine 
control of the SET TEMPERATURE control. 

10. P!«ce Heater TV*wpt* Control switch (S131 in the OFF position. 

11. Place Deviation Alarm switch in the ON position. 

12. Place CASE TEMPERATURE switch in the OFF position. 

13. Set TIMER for 60 minutes. 

B. OPERATION 

1. Place the front panel POWER ON switch in the ON position. 

NOTE: An audible clicking sound should be heard every 4 or 5 seconds, indicat¬ 
ing that the interrupter is operating correctly. Both the Heater Current and the 
Temperature Deviation °F meters should indicate zero. Both the POWER ON 
and the CASE TEMPERATURE OFF indicator lights should be illuminated. Neither 
bell nor buzzer alarms should be sounding. 


JUN 2 6 :C33 


ENERGIZE AND INITIALLY ADJUST PIP TEMPERATURE 
JOB: CONTROLLER __ 


SUBSYSTEM: 


16 PIPA Test Console - PIP Temperature 
Controller (Unit Bl)__ 


JDC01004 

ASSEMBLY. 


Sheet 2 of : 


DESCRIPTION: The PIP Temperature Controller is energized 
and initially adjusted to ensure compatibility 
between itself and the PIP under test. 


TOOLS AND 
MATERIAL 


IMPORTANT: 


Resistor, 50-ohn 
Resistor, 50-ohm, 10 watt 
Resistor, 200-ohm 
Probe, 50-ohm 


GR Decade Resistor 
Ty 1432?iK or 
equ equivalent 


TYPE. Test-Adjustment 
INTERVAL When required 

REFERENCES: 

ATP 1000013 para. 3.2.1.: 
E-975 

E-1330, JDC 304-A 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

B. OPERATION (Cont’d) 

2. Turn TIMER off. 

3. Set Heater Power Control completely CCW, and place Heater Power Control switch 
(S13) in tie ON Position. 

4. Slowly advance heater current to 200 ma by slowly adjusting Heater Power Control 
CW. 

5. Couple oscilloscope to the front panel SCR OUTPUT test point. 

6. Adjust Temperature Control Gain (R42) until firing occurs at the 90° point; lock 
the control. 

7. Adjust the HI and LO stops on the HEATER CURRENT meter until contact is made 
with the pointer, testing the associated bell and indicator light alarms. Return to 
original position. 

8. Place CASE TEMPERATURE switch in the ON position, and check that the associated 
button light illuminates. 

9. Perform Step 20 for the CASE TEMPERATURE meter. 

10. Adjust the HI and LO stops on the TEMPERATURE DEVIATION meter until contact 
is made with the pointer, checking that the buzzer sounds and the HEATER OFF 
indicator does not illuminate. Return to original position. 

11. Adjust the SET TEMPERATURE controls to indicate 400 ohms. 

NOTE: The temperature HI light should illuminate, the bell should ring, and the 
HEAT OFF light should illuminate. 

12. Adjust the SET TEMPERATURE controls to indicate 500 ohms. 

18. Depress the temperature HI button light. 

NOTE: The light should extinguish and the bell should cease ringing. 

14. Perform Steps B. 11 through B. 13 for the temperature LO circuitry, adjusting 
the SET TEMPERATURE controls to indicate 600 ohms. 


JUN 2 6 1S33 


ENERGIZE AND INITIALLY ADJUST PIP TEMPERATURE 

JOB: __ CONTROLLER 

16 PIPA Test Console - PIP Temperature 
SUBSYSTEM: Controller ( Unit Bl) ___ 


Sheet 3 of 3 


ASSEMBLY. 


DESCRIPTION: The PIP Temperature Controller is energized TYPE: Test-Adjustment .j 
and initially adjusted to ensure compatibility INTERVAL When required 

_ between itself and the PIP under test. . 

IDOLS AND Resistor, 50 ohm GR Decade Resistor lEFEIENCES. ! 

II 111 Resistor, 50 ohm, 10 watt iy;Tj^l432-K or ATP 1000013 para. 3.2.’.3.1 

MATERIAL: Resistor, 200-ohm e; equivalent E-975 

Probe, 50-ohm E-1330, JDC 304-A 


MATERIAL: 


IMPORTANT: ___ 1 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

B. OPERATION (Coat’d) 

15. Check the operation of the CASE TEMPERATURE circuitry by clipping a 200 ohm 
resistor across the dummy 50-ohm probe. 

NOTE: The CASE TEMPERATURE meter indication should decrease; however, j 
the absolute indication is not significant. 

16. Place the POWER ON switch in the OFF position. 

17. Remove the resistors from across pins E and F, A and C, and B and D of Connector 
J3. 

18. Reconnect Connector P3 to Connector J3. 

C. CALCULATION (none) 

D. RECORD (none) 
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y.g adjust pip temperature controller for precise 

-22-CONTROL _ 

SUBSYSTEM: 16 PI PA Test Console - PIP Temperature I 

_ Controller (Unit Bll _ 

DESCRIPTION: The PIP Temperature Controller is adjusted I 
to establish precise temperature control of a 
_ particular PIP. 

TOOLS ANO Screwdriver* | 

yATtpiAi Wheatstone Bridge, Leeds and Northrup 4735 

MftlclllAL: (or equivalent) 

565 Oscilloscope, Tektronix (Unit C2) 
_(Type 2A63 Plug-In Unit) 


JPC 01007 Sheet 1 of; 

ASSEMBLY: 

TYPE: Test -Ad j ustment 
INTERVAL. When required 


ADJUST PIP TEMPERATURE CONTROLLER FOR PRECISE 


REFERENCES. 

j ATP 100013 para. 3.2.1.3. 
I E-1329 
I E-975 

E-1330, JDC 311-A 
<JDC 360-A 


IMPORTANT: ETisure that JDC 01004 has been performed 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 
A. PREPARATION 


1. Open full scale the HI and LO stops of the TEMPERATURE DEVIATION and CASE 
TEMPERATURE Meters. 

2. Set HEATER CURRENT meter LO stop to zero and HI stop to 350 ma. 

3. Set Temperature Control Gain (R37) fully CW. 

NOTE: The gain is normally kept at maximum unless it is noticed during the 
following procedures that the system is too underdamped, i. e. temperature 
has large dynamic overshoots. If this is noticed, reduce the gain until the 
overshoots are reduced to zero or to an acceptable value. 

4. Obtain values of sensing resistor and auxiliary sensing resistor for desired operat¬ 
ing temperature from PIP log book and dial into SET TEMPERATURE control. 

5. Attach the auxiliary set of ©IP sensing leads FOP5 and FOP6 on the Dividing Head 
Junction Box to the Wheatstone Bridge. 

6. Adjust Heater Power Control fully CCW. 

7. Place back panel Heater Power Switch (S 13) in the ON position. 

8. Set TIMER for 60 minutes. 

B. OPERATION 

1. Place front panel POWER ON switch in the ON position. 

2. Make the following switch settings on the 565 Oscilloscope: 


Name of Switch _ 

Upper Beam VERTICAL INPUT 
Upper Beam SENSITIVITY 
Horizontal Display 
TIME/CM 


AC (A-B) 

1.0 VOLTS/CM 
NORMAL (XI) 
1.0 m SEC/CM 


SUBSYSTEM: 

DESCRIPTION: 

TOOLS ANO 
MATERIAL: 


16 PI PA Test Console - PIP Temperature 

Controller (Unit Bl) _ 

The PIP Temperature Controller is adjusted to 
establish precise temperature control of a 
particular PIP. 

Screwdriver 

Wheatstone Bridge, Leeds and Northrup 4735 
(or equivalent) 

565 Oscilloscope, Tektronix (Unit C2) 

(Type 2A63 Plug-In Unit) 


1DC 01007 _ Sheet 2 of 3 

ASSEMBLY: 

TYPE: Test-Adjustment 
INTERVALwhen required 

REFERENCES. ~ 

ATP 1000013 para. 3.2.1.3. 

E-1329 

E-975 

E-1330, JDC 311-A 
JDC 360-A 


IMPORTANT: Ensure that JDC 01004 has been performed. | JDC 360-A 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

B. OPERATION (Cont'd) 

3. Couple oscilloscope upper beam A-input (X10) probe to the SCR OUTPUT test point 
on the front panel of Unit Bl. 

4. Adjust Heater Power Control until the extrapolated peak voltage is approximately 
30 volts. 

5. Allow sufficient time for the PIP to reach steady state temperature; i. e. there is 
no further increase of auxiliary sensing resistance. 

6. Compare actual PIP temperature with temperature specification. 

NOTE: If the temperature is too low perform Step B. 7. or B. 8. If the temperature 
is too high perform Step B. 9. or B. 10. 

7. If SCR firing point is less than 90° increase SCR voltage in 2 volt steps by adjust¬ 
ing the Heater Power Control until 90° firing point is reached. 

8. If SCR firing point is at the 90° point increase SET TEMPERATURE control settings 
until PIP temoerature is within specifications. 

9. If SCR firing point is greater than 90^ decrease SCR voltage in 2 volt steps by adjust¬ 
ing the Ileater Power Coulrol until 90 firing point is reacned. 

10. If SCR firing point is at the 90° point decrease SET TEMPERATURE CONTROL set¬ 
tings until PIP temperature is within specifications. 

NOTE; Because the temperature converges rapidly, this process will allow the 
proper temperature to be obtained quickly. 

11. Ensure that final SCR voltage values causes SCR firing at the 90° point by adjusting 
Heater Power Control. 


adjust pip temperature controller for precise 

JOB: _ _ CONTROL 

SUBSYSTEM: ^ WPA Test Console - PIP Temperature 

. _ Controller (Unit Bl) _ 

DESCRIPTION: The PIP Temperature Controller is adjusted to 
establish precise temperature control of a 
particular PIP. _ 

TOOLS AND Screwdriver 

HATH III Wheatstone Bridge, Leeds and Northrup 4735 

MftltKIAL: ( or equivalent) 

565 Oscilloscope, Tektronix (Unit C2> 
_ (Type 2A63 Plug-In Unit) 

IMPORTANT: Ensure that JDC 01004 has been perfoxi -a. 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 
C, CALCULATION 

1. Calculate the actual operating temperature as follows: 


JDC 01007 

ASSEMBLY. 


Sheet 3 of 3 


TYPEi Test-Adjustment 
INTERVAL, When required 

REFERENCES, 

ATP 1000013 para. 3.2.1.3. ] 

E-1329 

E-975 

E-1330, JDC 311-A 
JDC 360-A 


'Sensor value 
at 130° 


Present Sensor 
value j 


change in resistance 


chanj 

o° F -/-Effi! 


change in » 

resistance 1 actual 
~ 12? _J = operating 

_/ temperature 


D. RECORD 


Use 16 PIP Record Form 102 to Record: 

1. Actual Operating Temperature. 

2. Temperature sensor values. 
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JOB: ADJUST MICROSYN EXCITATION UNIT 

Sheet 1 of 2 

UJfl 01008 - 6 


Sheet 2 of 2 

JHC 01008 - 6 

' ' ■L _.o„riu 16 PIPA TEST CONSOLE - MICROSYN EXCITATION 

ASSEMBLY: 

f ' _ 1 6 pipa TEST CONSOLE - MICROSYN EXCITATION UNI' 

ASSEMBLY: 

Adiust the front panel controls of the Microsyn 
UUtMPUON: r fXf >it a tinn unit to ensure null stability of all outputs. 

jYpi; Teat-Adjustment j 
****** 'required < 1 

DESCRIPTION: 

TYPE: 

INTERVAL! 

TOOLS AND VTVM BP 40U ha (unit 

MATERIAL! 565 Oscilloscope, Tektronix (Unit C2) 

(Type 3A1 Plug-In Unit) 

1 

unaiMCM: | 

E-1329 1 

E-133CIJDC 312-A | 

TOOLS AND 

MATERIAL! 

SZTSSSNCSS: ; 

IMPORTANT: Note "P^^-To-Read" feature of front panel meter. 


IMPORTANT: 


A. PROCEDURE. The following procedure shall be performed to attain a microsyn 
excitation voltage of 2 volts rms *1 percent, and a microsyn excitation frequency 
of 3200*1 cps. 

B. RECORD 

Use 16 PIP Bata Form 102 to record: 


1. Set front panel AGC toggle switch to "OFF*. 

2. Set front panel POWER AMPLIFIER toggle switch to "OFFV 

3. Set front panel CALIBRATION selector to "CALIBRATE". 

4. Zero the meter using the front panel CALIBRATE control. 


1. Excitation voltage. 

2. Excitation frequency. 

! ' 


n 5 * 

i' 

»i . 


7. 


8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 


16. 


Set CALIBRATION selector to "Q MULTIPUER GAIN”. 

Couple the 565 oscilloscope Channel 1 probe to the front panel ”Q MULTIPLIER 
OUTPUT" test point. 

Adjust Q MULTIPLIER GAIN control to obtain a sine wave of 1.3±0.1 volts pp 
without distortion. 

Remove the oscilloscope test connection. 

Set CALIBRATION selector to "AC INTEGRATOR GAIN” 

Adjust the AC INTEGRATOR GAIN control for null indication on the meter. 

Set the CALIBRATION selector to "AGC CALIBRATION". 

Set the MICROSYN EXCITATION GAIN control fully ccw. 

Mace ttm ptori POWER AMPLIFIER frWitdl in^ON^ positi»r^- t!***FTPr 
At Vrrtt V4. depress the MICROSYN EXCITATION switch to energize the PIP excitation. 
Connect the VTVM (Unit B3) to the Test Station Patch Panel; Hi (red) to jack Ctf, IAJ 
(black) to jade A7. 

Adjust the MICROSYN EXCITATION GAIN control cw for 2 volts rms as indicated 
by the VTVM (Unit B3). ' 

NOTE: If proper excitation levels are not quickly established, the low-stop alarms 
on Unit C3 may be energized and may require resetting. 


17. 


18. 

19. 


21 . 



Couple the 565 oscilloscope Channel 1 probe to the MICROSYN EXCITATION test 
point at the Test Station (Unit El) Patch Panel, jack C9. 

Adjust the AGC CALIBRATION control for null indication on the meter. . 

Set the CALIBRATION selector to "OPERATE". 

Place the front panel AGC switch in "ON" position. 

Check that the output waveform, as displayed in A. 17 is free of distortion and 
remains at;the voltage level of A. 16 (5.6 volts pp). 

Reriaove the oscilloscope test connections. 
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JOB; ADJUST MICROSYN EXCITATION UNIT __ 

SUBSYSTEM: 16 Test Console - Microsyn Excitation Unit 
_’_ (Unit B7) ___ 

DESCRIPTION: The front panel controls of the Microsyn 
Excitation Unit are adjusted to ensure null 
_ stability of all outputs. _ 

TOOLS AND VTVM HP 400 HR (Unit B3) 

MATFRIII . 565 Oscilloscope, Tektronix (Unit C2) 

(Type 3A1 Plug-In Unit) 


IMPORTANT: 


Note the "Push-to-Read M feature of front panel 


- JDC Q* 00 ** Sheet 1 of 2 

ASSEMBLY: 

TYPE, 

Test-Adjustment 
INTERVAL When required 

~ REFERENCES. 

ATP 1000013 para. 3.2.1.3.1.6 
3.3.1.8 
3.3.1.17 

- E-1323 

E-1330 JDC 312-A 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION (none) 

B. OPERATION 

1. Place front panel AGC toggle switch in OFF position. 

2. Place front panel POWER AMPLIFIER toggle switch in OFF position. 

3. Set front panel CALIBRATION selector to CALIBRATE position. 

4 . Zero meter, using front panel CALIBRATE control. 

5. Set CALIBRATION selector to Q MULTIPLIER GAIN position. 

6 . Couple oscilloscope to front panel Q MULTIPLIER OUTPUT test point. 

7. Adjust Q MULTIPLIER GAIN control to obtain a sine wave of 1.3 volts p-p ±0.1 
volts p-p without distortion. 

8. Remove oscilloscope test connection. 

9. Set CALIBRATION selector to AC INTEGRATOR GAIN position. 

10. Adjust AC INTEGRATOR GAIN control for null indication on meter. 

11. Set CALIBRATION selector to AGC CALIBRATION position. 

12. Set MICROSYN EXCITATION GAIN control fully CCW. 

13. Place front panel POWER AMPLIFIER switch in ON position. 

14. At Unit C4, depress MICROSYN EXCITATION switch to energize PIP excitation. 

15. Adjust MICROSYN EXCITATION GAIN control CW for 2 volts rms as indicated 
by VTVM. 

NOTE; If proper excilatiou levels are not quickly established, the low-stop 
alarms on Unit C3 may be energized and may require resetting. 

16. Couple oscilloscope probe to MICROSYN EXCITATION test point at the Test Station 
Patch Panel. 

17. Adjust AGC CALIBRATION control for null indication on meter. 

18. Set CALIBRATION selector to OPERATE position. 

19. Place front panel AGC switch in ON position. 

20. Check that output wave-form, as displayed in Step 16, is free of distortion and 
remains at the voltage level of Step 15 (5.6 volts p-p). 

21. Remove oscilloscope test connections. 


JUN 2 6 1963 



JOB: ADJUST MICROSYN EXCITATION UNIT _ 

SUBSYSTEM, 16 PIPA Test Console - Microsyn Excitation Unit 
_ (Unit B7) _ 

DESCRIPTION: The front P® 11 ® 1 controls of the Microsyn 
* Excitation Unit are adjusted to ensure null 
stability of all outputs. 

TOOLS AND VTVM HP 400 HR (Unit B3) 

MATFDIil 565 Oscilloscope, Tektronix (Unit C2) 
ivmiLiiifiL: (Type 3A1 Hug In Unit) 

IKPunTAmT: ”Push-to-Read n feature of front panel 

--meter. __ 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

C. CALCULATION (none) 

D. RECORD 

Use 16 PIP Record Form 102 to record: 

1. Excitation voltage. ^ 

2. Excitation frequency. 


JDC 01008 Sheet 2 of 2 

ASSEMBLY, 

TYPE, Test-Adjustment 
INTERVAL When required 

References. 

ATP 1000013 para. 3.2.1.3.1.6 
3.3.1.8 
3.3.1.17 

E-1329 

E-1330, JDC 312-A 
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JOB. ADJUST MAGNETIC SUSPENSION 


JDC 01009 




JOB; adjust magnetic suspension 


JDC 01009 


Sheet 2 of 3 


JOB: ADJUST magnetic suspension 


JDC 01009 


Sheet 3 of 3 


SUBSYSTEM: 

16 HPA Test Console - Suspension Compensation 
Unit (Unit A6) 

ASSEMBLY: 

SUBSYSTEM* 16 PIPA Test Console - Suspension Compensation 
Unit (Unit A61 

ASSEMBLY: | 

j SlIRtYCTFIfl 16 HPA Test Console - Suspension Compensation 

dUDdfUtfll: Unit A6) 

ASSEMBLY: 

DESCRIPTION: 

To ensure that the magnetic suspension system 
is properly adjusted. 

TYPE: Test-Adjustment 

INTERVAL When required 

DESCRIPTION: To ensure that the magnetic suspension system 
is properly adjusted. 

TYPE: Test-Adjustment 1 

INTERYALWhen required ] 

DESCRIPTION: To ensure that the magnetic suspension system 
is properly adjusted. 

TYPE: Test-Adjustment 
INTERVAL: When required 


REFERENCES: 

ATP 1000013 para. 3.2.1.3 
E-1329 

E-1330, JDC 313-A 


TOOLS AND j x v sues xc:s 

MATERIAL: 365 Oscilloscope, Tektronix (Unit C2) 

(Type 2A63 Hug-In Unit) 

(Type 3A1 Hug-In Unit) 


IMPORTANT- Ensure that JDC’s 01003 through 01008 have been 
_ performed prior to performing this job. 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 


1. Ensure that HP is at operating temperature. 

2. At HPA Test Station, set Decade Capacitors Cl through C8 to values supplied in 
manufacturer's data sheet. 

3. Position Dividing Head to the angular position where PRA is approximately 
vertically down. 

4. At the HPA Control Unit, C4, make the following switch settings: 

Name of Switch __ Position _ 

TORQUE GENERATOR STANDBY 

HPA ELECTRONICS POWER (Master) OFF 

HPA ELECTRONICS POWER (Production) OFF 
MICROSYN EXCITATION ON 

PIPA ELECTRONICS SELECTOR MASTER 

HPA MODE SELECTOR BINARY 


5. Set 565 Oscilloscope controls as follows: 


Channel A - Upper Beam 
Lower Beam 
Horizontal Display 
Time Base . 

Trigger 


1.0 volt/div. AC 
1.0 volt/div. AC 
Sweep Normal (XI) 
50 microsec /cm 
EXTERNAL 


TOOLS AND 
MATERIAL: 


* X * c..,.\;ugri X X.. 

565 Oscilloscope, Tektronix (Unit C2) 
(Type 2A63 Hug-In Unit) 

(Type 3A1 Hug-In Unit) 


REFERENCES. 

ATP 1000013 para. 3.2.1.3 
E-1329 

E-1330, JDC 313-A 


IMPORTANT* Ensure that JDC’s 01003 through 01008 have been 

performed prior to performing this job,_ 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION (Cont'd) 

6 . Make the following connections between the Test Station Patch Panel and the RM 565 
Oscilloscope: 


Jack A5 
Jack A7 
Jack C9 
Jack C9 


B. OPERATION 


to Lower Beam + input 
to Lower Beam - input 
to Channel A input 
to external Trigger input 


1. Adjust both signals for equal amplitude, using the VERTICAL-SENSITIVITY and 
VERTICAL-POSITION controls. 

NOTE: The amplitude of the two signals should be approximately 5.6 volts p-p. 

2. Adjust the lagging signal wave shape (Lower Beam input) to coincide with the lead¬ 
ing signal (Channel A input), using the HORIZONTAL-POSITION controls. 

3. Adjust the TIME BASE MULTIPLIER (Calibrated) for maximum or convenient use 
of the screen. 

4 

NOTE: At this time, it is not necessary to have a complete cycle of the wave-forms 
on the screen. 

4. Determine the time difference between the start of the two wave-forms. 

5. Calculate the phase shift between the two wave-forms using 3200 cps operation only. 
(See C.l.) 


TOOLS AND 
MATERIAL: 


Ji. w ' o ii 10 J3 •' 1 J 

565 Oscilloscope, Tektronix (Unit C2) 
(Type 2A63 Plug-In Unit) 

(Type 3A1 Plug-In Unit) 




REFERENCES. 

ATP 1000013 para. 3.2. 1.3 
E-1329 

E-1330, JDC 313-A 


IMPORTANT. Ensure that JDC ' S 01003 through 01008 have been 
INIrUKIAIV ! performed pri or to performing this job. _ 


FSSCE2URE: PERFORM THE FOLLOWING OPERATIONS: 

B. OPERATION (Cont'd) 

6 . At Unit El, adjust capacitors Cl through C8, keeping all capacitor values equal 
until the horizontal displacement between the two signals is within specification. * 

7. At Unit El, remove connection from Jack A5 and make connection to Jack N5. 

8 . Recheck step B. 6. 

9. Measure the SG and TG Suspension currents using the VTVM (Unit B3) and con¬ 
necting to the Test Station Patch Panel. Measure the SG Suspension current 
between A5 and A7 and the TG Suspension current between N5 and A7. 

10. At the Test Station Patch Panel, measure the Residual Reset current by measuring 
across the 20.7 ohm resistor between Y8 and Y10. 

11. Remove all test connections. 

C. CALCULATION 

Tr, (in microsec) 

1. 8 = —5- (360°) 

312.5 microsec 

D. RECORD 

1. Use 16 HP Record Fonn 102 to record: 

a! Cl to C8 values. 

b. SG Suspension current, SGj s . 

c. TG Suspension current, TGjg. 

d. Residueal Reset current. 


jur: 2 61SS3 


JUi! 2 6 1S63 
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B. OPERATION 

1. Adjust the HORIZ. POSITION and VERT. POSITION controls to position sweeps 
into view. 

2 . Observe that amplitudes of each of the four Lissajous figures range from 0 to 4.0 
volts. 

NOTE: If amplitudes are greater than 4.0 volts, perform JDC 01009. 

C. CALCULATION (none) 

D. RECORD fpone) 
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JOB: ADJUST CONSOLE FOR PIP STATIC TESTS 

JDC 01011 

SUBSYSTEM. 

16 PIPA Test Console 

ASSEMBLY. 

DESCRIPTION. 

The quadrature effects are minimized in order 
to prepare for static testing of the PIP. 

TYPE: Test-Adjustment 
INTERVAL When required 

TOOLS AND 
MATERIAL. 


REFERENCES. 

ATP 10000013 para. 3.2.1.3 
E-1329 

E-1330 JDC 316-A 

IMPORTANT. 

Insure that JDC’s 01003 through 01010 

have been performed prior to performing this job. 



PROCEDURE. PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION (none) 

B. OPERATION 

1. Position PIP IA to obtain a large undistorted, unsaturated SG output signal as viewed 
on Unit B2. 

2. Perform JDC 01012. 

3. Position PIP IA to adjust Lissajous pattern on Unit B2 to a horizontal orientation. 

4. At the Test Station, position the Quadrature Compensation controls to minimize the 
vertical amplitude as observed at center of Lissajous pattern. 

5. Repeat Step 1. 

6 . At Unit B6, adjust the CRO Reference PHASE control to close the Lissajous pat¬ 
tern. 

7. Repeat Steps 4 through 6 until the quadrature is minimized. 

C. CALCULATION (none) 

D. RECORD (none) 
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ADJUST SIGNAL GENERATOR REFERENCE EXCITATION 
JOB: UNIT 

JDC 01012 

SUBSYSTEM: 16 HPA Test Console - Signal Generator 
_ .. ' Reference Excitation Unit (Unit B6) 

ASSEMBLY: 

DESCRIPTION: 

The 3200 cps reference signal of the Signal 
Generator Reference Excitation Unit is adjusted 
for amplitude and phase. 

TYPE: Test-Adjustment 
INTERVAL When required 

TOOLS AND 
MATERIAL: 

565 Oscilloscope, Tektronix (Unit C2) 

(Type 3A1 Hug-In Unit) 

REFERENCES! 

ATP 1000013 para. 3.2.1.3. 
E-1329 

E-1330, JDC 317-A 

IMPORTANT: 

JDC 01008 must have been completed prior 
to performing this iob. 



PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 


A. PREPARATION 

1. Perform steps of JDC 01008 to ensure correct adjustment of Microsyn Excitation Unit. 

B. OPERATION 

1. Couple 565 Oscilloscope upper beam probe to AC AMP OUT test point on front panel of 
Unit C5. 

2. Couple oscilloscope lower beam probe to SG CRO Reference OUTPUT test point on front 
panel of Unit B6. 

3. Using SG CRO Reference AMPLITUDE control, adjust for wave-form of 1.0 volt p-p. 

NOTE: By using the associated front panel AMPLITUDE control, each output wave¬ 
form may be adjusted through zero to obtain a 180° phase shift. 

4. Using SG CRO Reference PHASE control in conjunction with PHASE RANGE SELECTOR, 
adjust until wave-form is in-phase with SG Amplifier output wave-form. 

5. Remove oscilloscope test connections. 

C. CALCULATION (hope) 

D. RECORD (none) 










JOB; AVERAGE ANGULAR SPREAD TEST _ 

SUBSYSTEM: Inertial Measurement Unit 

DESCRIPTION: The Average Angular Spread is a measure of the 
precision of positional repeatability of the float. 

TOOLS AND AC Torquing Source 

MATERIAL: RM 565 Oscilloscope, Tektronix (Unit C2) 

(Type 3A1 Plug-In Unit) 


Jl* 01013 _ Sheet 1 of 2 

35A1A1A1A1A9 

ASSEMBLY: 35Aiaiaiaiaio 

_ 35A1A1A1A1A11 

TYPE: Test 

INTERVAL When required 

REFERENCES. 

ATP 100013 para. 3.2.1.4 
MC-1500, Chapters 8, 9 


IMPORTANT: Ensure that the VTVM (Unit C2) is floated. I 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 

1. Connect the VTVM (Unit B3) across the input terminals of the PIP preamp at the 
Test Station Patch Panel, terminals K10 and K13. 

2. At the Test Station, place the TORQUE MOTOR WINDING switch in the OPEN 
position. 

B. OPERATION 

1. Adjust the Dividing Head so that the PIP output, with PRA down, is under 10 
millivolts rms, and record as the reference voltage. 

2. Connect the AC Torquing Source to the Torque Motor External Connections on 
the Test Station; HI lead to TM + terminal and LO to common terminal. 

3. Slowly increase the excitation to the TM + terminal until the voltage on the VTVM 
indicates 20 millivolts rms; then decrease the excitation and remove the leads. 

4. Wait one hour for the float to return to the reference position and record the final 
value of the SG output, V 0 +. 

5. Repeat steps B2, B3, and B4, substituting TM - and V 0 _ for TM + and Vo+.. 

6 . Repeat steps B2, B3, B4, and B5. 

7. Place the TORQUE MOTOR WINDINGS switch in the CONNECTED position. 

C. CALCULATE 


1. Calculate the Average Angular Spread: 

a. Average difference voltage 
V + V 

V. - 01 02 
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SUBSYSTEM: Inertial Measurement Unit 


arrruii.if 35A1A1A1A1A9 

ASSEMBLY: 35Aiaiaiaiaio 

_35 A1A1A1A1A11 


DESCRIPTION: The Average Angular Spread is a measure of the TYPE: Test 

precision of positional repeatability of the float. iiiTmuii 

InltlCfAL: When required 

TOOLS AND AC Torquing Source RFFFDFlirFC. 


TOOLS AND AC Torquing Source 

IfliTFPlil 565 Oscilloscope, Tektronix (Unit C2) 

RIAICKIAL: (Type 3A1 Unit) 


REFERENCES. 

ATP 1000013 para. 3.2.1.4 
MC-1500, Chapters 8, 9 


IMPORTANT: Ensure that the VTVM (Unit C2) is floated. 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 
C. CALCULATE (Cont'd) 

Where V Q1 * V 0 + -V Q _ of data set 1 
Where V Q2 * V Q+ -V Q _ of data set 2 
b. Average Angular Spread 

AA8 » V ° ( ave )\ see of are 


Where SG = Signal Generator sensitivity in mv/mr from manufacturer's data 
sheet. 


D. RECORD 


1. Vrefi 

2. Vo+ for both data pairs. 

3. Vo_ for both data pairs. 

4. AAS. 


Ji':: 26 1963 








JOB; P!P DEGAUSS ING 

SUBSYSTEM: Inertial Measurement Unit 


JOC 01014 Sheet 1 of 2 

35A1A1A1A1A9 

ASSEMBLYs 3saiaiaiaiaio 

35A1A1A1A1A11 


DESCRIPTION* To properl y ^S 81188 the PIP either before critical TYPE: Degauss 
* tests or after external signals have been applied 

to the TG. INTERVAL When required 


TOOLS AND Degaussing Unit with test leads 

MATERIAL: 


REFERENCES. 

ATP 1000013 para. 3.2.2.1.1.1 
MC-1500, Chapter 8 


IMPORTANT* Com P letel y read and understand PREPARATION 

and-jQPERATIQir before performing this JDC. _______________ 

PROCEDURE. PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 

1. Ensure that PIP is at proper operating temperature. 

2. Perform JDC 01029, item^Bl, to deenergize PIP and PIPA Electronics. ^ 

3. Determine that Degaussing Unit cannot and will not overexcite the PIP Torque 
Generator. 


B. OPERATION 


1. Place the TORQUE MOTOR WINDING switch to OPEN position. 

2. Connect the LO lead of the Degaussing Unit to the TM COMMON jack of the TORQUE 
MOTOR EXTERNAL CONNECTIONS. 

3. Connect the HI lead of the Degaussing Unit to the TM + jack of the TORQUE MOTOR 
EXTERNAL CONNECTIONS. 

4. Ensure that the Degaussing Unit is in a condition such that no current will flow in the 
torque motor windings when the Degaussing Unit is energized. 

5. Energize the Degaussing Unit. 

6 . Smoothly and rapidly adjust the Degaussing Unit control to a level of 100 milliamperes 
flowing in the torque motor winding. 

7. Remain at the 100 milliampere level for a minimum of 10 seconds but no more than 
iz seconds. 

8 . Smoothly and rapidly adjust the Degaussing Unit control to a level of 250 milliamperes 
flowing through the torque motor winding. 

9. Without pausing at the end of step B. 8, smoothly and rapidly decrease the Degaussing 
Unit control to a level of 0 milliamperes flowing through the torque motor winding. 

10. Transfer the HI lead of the Degaussing Unit to the TM - jack of the TORQUE MOTOR 
EXTERNAL CONNECTIONS. 

11. Repeat steps B. 6 through B. 9. 

12. Transfer the HI lead of the Degaussing Unit to the TM + jack of the TORQUE MOTOR 
EXTERNAL CONNECTIONS. 

13. Repeat steps B. 6 through B. 11 until each torque motor winding, TM + and TM -, has 
been cycled three times through the Degaussing cycle described in steps B. 6 through 
B. 9. 


Ji:: 2 6 1963 
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JDC NO. 01015 
DATE 26 June 1963 
CLASS A RELEASE 
TDRR 01708 


JOB DESCRIPTION CARD 


FOR 

IMU 

ENERGIZE PIPA CONTROL FOR MASTER PIPA ELECTRONICS 
RECORD OF REVISIONS 


<'**W**»fc*«*4<n*»f' 


JOB? ENERGIZE PIPA CONT ROL FO R MASTER PIPA ELECTRONICS 
* 16 PIPA TEST CONSOLE - PIPA CONTROL UNIT 

wriWIlM:_ ninlt C41 


Tmu Employ the PIPA Control Unit to select the master 
DB8CWFTWI,J set ol PIPA electronics for operation with the PIPA. 


TOOIB AND jdc 01014 
MATERIALS 


IMPORTANT: 


JDC 01014 shall be performed prior to this job. 


Sheet 1 of 1 


ASSEMBLY: 


TYPE: Adjustment 
INTERVAL: Whcn^ 

BE TERENCES: 

E-1329 

E-1330, JDC 308-A 


PROCEDURE 

1. Place the TORQUE GENERATOR switch in the "STANDBY" position. 

2. Place the MODE switch in the "BINARY 11 position. 

3. Place the PIPA ELECTRONICS (production) switch in the "OFF" position. 

4 ! Place the PIPA ELECTRONICS SELECTOR switch in the "MASTER" position. 
5 * place the TORQUE GENERATOR switch in the "OPERATE** position. 

6 . Place the PIPA ELECTRONICS (master) switch in the "ON** position. 


















in* energize pipa control for master pipa 

- ,UPi _ELECTRONICS_ 


JDC 01015 


SUBSYSTEM: 1 6 PIPA Test Console - PI PA Control Unit (Unit C4) ASSEMBLY: 

DESCRIPTION: The PIPA Control Unit is employed to select the TYPE: Adjustment 

Master set of PIPA Electronics for operation IHTrorAi 
__ with the PIPA. _ IH lUCtAL: When required 

10015 AM0 REFERENCES. ’ 

MATERIAL: ATP 100013 para. 3.2.2.1.1.2 

E-1329 

E-1330, JDC 308-A 

IMPORTANT: Perform JDC 01014 I 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 
A. PREPARATION 


1. Place TORQUE GENERATOR switch in the STANDBY position. 

2. Place MODE switch in the BINARY position. 

3. Place PIPA ELECTRONICS (Production) switch in the OFF position. 

4. Place PIPA ELECTRONICS SELECTOR switch in the MASTER position. 

5. Place TORQUE GENERATOR switch in the OPERATE position. 

6. Place PIPA ELECTRONICS (Master) switch in the ON position. 
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DATA SHEET 01016 


CLOCK REQUIREMENTS 


a. Basic clock frequency 

b. Width of 102.4-kc square wave at -6-volt level 

e. PIPA dock pule# alignment angle 

d. Signal frequency at TP-11 

e. Signal frequency at TP-13 

f. Signal frequency at TP-14 

g. Signal frequency at TP-17 

h. Signal frequency at TP-16 

i. Signal frequency at TP-15 

|* Signal frequency at pin 26 of boardS- 
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RelMUM with ATP1015497 
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CHECK PIPA CLOCK AND DIGITAL PHASE 
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Signal frequency at TP-14 
Signal frequency at TP-17 
Signal frequency at TP-16 
Signal frequency at TP-15 
Signal frequency at pin 26 of board S 
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JOB: CHECK PIPA CLOCK AND DIGITAL PHASE SHIFTER 

JPC 01016 Sheet 1 of 3 

SUBSYSTEM: 

16 PIPA Test Console - PIPA Clock and Digital s 
Phase Shifter (Unit D5) - ' * -* 

ASSEMBLY: 

DESCRIPTION: 

The output of the PIPA Clock and Digital Phase 
Shifter are checked and adjusted to ensure stable 
Signal Generator excitation and Clock pulses. 

TYPE: Test-Adjustment 
INTERVAL: When required 

TOOLS AND 
MATERIAL: 

565 Oscilloscope, Tektronix (Unit C2) 

(Type 3A1 Hug-In Unit) 

Screwdriver 

REFERENCES. 

ATP 1000013. para. 3.2.2.1.: 
E-1329 

E-1330, JDC 320-A 

IMPORTANT: 



PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PH O CB P PftE ; , *'/■ 

1. Connect Reversing EPUT Channel E to test point TP1 of the top mounting plate of 
Unit D5. 

2. Observe that the frequency is 1.024 Me. 

NOTE: If the frequency is not exactly 1.024 Me, refer to manufacturer's 
instruction to align the oscillator. 

3. Remove test connections. 

4. Connect oscilloscope upper beam probe to test point TP11 on front panel and observe . - 
that 102.4 kc square wave is not less than 600 nanoseconds wide at the -6 volt level. 

5. If adjustment is necessary, the width of the square wave is increased by turning R18A 
(bottom pot) on ST-30, plug-in board 17. 

6. Remove oscilloscope connection from TP11 and place on TP7. Observe that the width 
of the reset pulse is 2.5 microseconds at the 50% level. 

7. If adjustment is necessary, the width of the square wave is changed by turning R9B 
(middle pot) on DM-30A, plug-in board 12. 

8. Remove oscilloscope connection from TP7 and connect to pin 31 of plug-in board 
number 12. Observe that the width of the reset pulse is 3.5 microseconds at the 
50% level. 

9. If adjustment is necessary, the width of the square wave is changed by turning R9A (top 
pot) on DM-30A, plug-in board 12. 

10. Remove oscilloscope connection and connect upper beam probe to jack C9 of the Test 
Station Patch Panel. 

11. Connect the oscilloscope lower beam probe to the CLOCK test point on the front panel 
of Unit C5. 

12. Adjust the SQ. WAVE PHASE SHIFT control on the front panel of Unit D5 so that the 
clock pulse is aligned to the 135° point of the microsyn excitation sinusoid. 

13. Remove oscilloscope connection and connect upper beam probe to TP17 on the top 
mounting plate. 


JUN 2 6 1333 


: 7 -;; 


¥ * 

J ... 

i 7 ■ 

i- ^ 

.4 j - 


A. PROCEDURE (Cont’d) 

14. Connect the oscilloscope upper beam TRIGGER input to TP13 on the front panel. 

15. Connect the oscilloscope lower beam input to TP13. 

16. Observe that the output of TP17 is delayed from TP13 by 12.5 microseconds at 
the 50% level. 

17. If ^adjustment is necessary, the delay is increased by turning R9C (bottom pot) on 
board 12. 

18. Remove all oscilloscope test connections. 

19. Make the following settings on the Reversing EPUT (Unit D3) 


FUNCTION 
INPUT SELECTOR 
SAMPLE TIME N t 


E/VT X N 
A or E FWD. 
500,000 



NOTE: The resulting count displayed on the unit will have to be divided by 
5 to obtain the frequency. 

20. Connect Reversing EPUT Channel E to test point. TP12 on the front panel and observe 
that the frequency is 1609 naps square waveu. 

21. Connect Reversing EPUT Channel E to test point TP13 on the front panel and observe 
that the frequency is 3200 pps. 

22. Connect Reversing EPUT Channel E to test point TP14 on the front panel and observe 
that the frequency is 3200 pps. 

23. Connect Reversing EPUT Channel E to test point TP15 on the front panel and observe 
that the frequency is 6400 pps. 

24. Connect Reversing EPUT Channel E to test point TP16 on the front panel and observe 
that the frequency is 3200 cps square wave. 

Connect Reversing EPUT Channel E. to test point TP17 on the top mounting panel and 
observe that the frequency is 3200 pps. 




25 


JUN 2 6 1263 


26. Connect the Reversing EPUT Channel E to pin 26 of board 3 and observe that the 
frequency is 3200 pps. 

27. Remove all test connections from the panel. 
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JOB: CHECK PIPA CLOCK AND DIGITAL PHASE SHIFTER 

JDC 01016 Sheet 2 of 3 

JOB: CHECK PIPA CLOCK AND DIGITAL PHASE SHIFTER 

p 

JDC 01016 Sheet 3 of 3 

SUBSYSTEM HPA Test Console - PIPA Clock and Digital 

Phase Shifter (Unit D5) 

ASSEMBLY. 

SUBSYSTEM: 16 HPA Test Console - PIPA Clock and Digital 

Phase Shifter (Unit D5) 

ASSEMBLY: 

DESCRIPTION: The of the HPA Clock and Digital Phase 

Shifter are checked and adjusted to ensure stable 
Signal Generator excitation and Clock pulses. 

TYPE: Test-Adjustment 

INTERVAL When required 

DESCRIPTION: The output of the HPA Clock and Digital Phase 
Shifter are checked and adjusted to ensure stable 
Signal Generator excitation and Clock pulses. 

UPE< Test-Adjustment 

INTERVAL __ 

When required 

TOOLS AND 

565 Oscilloscope, Tektronix (Unit C2) 

MATERIAL: (Type 3A1 Hug-In Unit) 

Screwdriver 

REFERENCESt 

ATP 1000013 para. 3.2.2.1.1.3 
E-1329 

E-1330, JDC 320-A 

TOOLS AND 

565 Oscilloscope, Tektronix (Unit C2) 

MATERIAL: (Type 3A1 Plug-In Unit) 

Screwdriver 

REFERENCES. I 

ATP 100013 para. 3.2.2.1.1.3 

E-1329 §| 

E-1330, JDC 320-A j|* 

__^ t 

IMPORTANT: 

IMPORTANT: : 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: j 


« , 

, «**? \ r$*S- 


r 










^^ mm* 


g{ ADJUST SG PRIMARY COM PE NS AT 


SUBSYSTEM. 


16 PIPA Test Console 


ASSEMBLY. 


nrrroiBTinu The PIPA Clock Pulse is aligned with the PIPA 

DlSCRlPIlOH: Electronics AC Amplifier output by adjusting lirfc. Test-Adjustment 

the resistor that is in series with the SG primary. INTERVAL When required 


TOOLS AND 565 Oscilloscope, Tektronix (Unit C2) 


MATERIAL: 


IMPORTANT: 


(Type 3A1 Plug-In Unit) 


Ensure that JDC OlOll and 01016 have been 
performed. 


REFERENCES. 

ATP 1000013 para. 3.2.2.1.1.4 
E-1329 

E-1330, JDC 321-A 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 
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A. PREPARATION 

1. Couple the 565 Oscilloscope upper beam B-input probe and trigger input to AC 
AMP OUT test point on front panel of Unit C5. 

2. Couple the 565 Oscilloscope upper beam A-input probe to CLOCK test point on 
front panel of Unit C5. 

3. Position PIP IA to minimize the vertical deflection of signal on Unit C2. 

4. From the angular position achieved in Step A3, rotate the Dividing Head through 

a positive angle until the vertical signal deflection on Unit C2 is 2.0 ± 0.5 volts p-p. 

B. OPERATION 


1. At Unit El, adjust the SG Primary Resistor to align the CLOCK pulse to the peak 
of the AC AMP OUT sinusoid. 

C. CALCULATION (none) * 


D. RECORD . SN axYb’.r.j 

On 16 PIP Record Form 102 Record: 

1. SG Primary resistor~setting.~“~ 

2. SG Primary current. 


O OHIMO'V 
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JOB; ADJUST CONSOLE FOR PIPA DYNAMIC TESTS 
SUBSYSTEM; 16 PIPA Test Console 


JDC Q1Q18 

ASSEMBLY 


: 


DESCRIPTION; The Quadrature Compensation is adjusted to 
prepare for dynamic testing of the PIP. 


TYPE :Test-Adjustment 
INTERVAL When required 


TOOLS ANO 
MATERIAL; 


REFERENCES. 

ATP 1000013 para. 3.2.2.1.1.5 
MC-1500, Chapters 8, 9 


IMPORTANT; 


Ensure that JDC 01006 has been performed prior 


E-1329 

E-1330, JDC 318-A 


to performing this job. 


PROCEDURE; PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 

1. At Unit C4, depress TORQUE GENERATOR MODE selector to switch to the STANDBY 
mode. 

2. At Unit C4, depress PIPA ELECTRONICS MODE switch to operate in the BINARY 
mode. 

3. At Unit C5, set the SF RESISTOR CONDUCTANCE to 15,000 millimhos. 

4. At Unit C4, depress TORQUE GENERATOR MODE selector switch to the OPERATE 
position. 

B. OPERATION 

1. At Unit C4, depress PIPA ELECTRONICS POWER (Master) ON switch. 

2. Position PIP LA horizontal until Butterfly Lissajous pattern is stationary. 

3. At Unit B6, adjust SG CRO REFERENCE PHASE control until crossover points of the 
Lissajous crossing modes are in a vertical line, as observed on 503 Oscilloscope, 

Unit B2. 

4. At Unit El, adjust QUADRATURE COMPENSATION controls until crossover modes of 
Lissajous are coincident. 

C. CALCULATION (none) 

D. RECORD ( 


On 16 PIP Record Form 102 record: 

1. Quadrature Compensation Switch Position. 

2. Quadrature Compensation Potentiometer Setting. 
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JOB: ADJUST PIPA BIAS COMPENSATION 
SUBSYSTEM: 16 PIPA Test Console 


ASSEMBLY: 


DESCRIPTION: contr °l s °f the Bias Resistors Group at the TYPE: Test-Adjustment 

Test Station are adjusted to compensate for PIPA IIITniull „ T , , , 

Acceleration Bias. INTERVAL When required 


TOOLS AND 
MATERIAL: 


503 Oscilloscope, Tektronix (Unit B2) 


REFERENCES: 

ATP 1000013 para. 3.2.2. 
MC-1500, Chapters 8, 9 
E-1330, JDC 324-A 


IMPORTANT* ^e^ er to JDC’s 01017 through 01020; insure that all 

steps are satisfied before proceeding _ 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 

1. Make the following switch settings on the 503 Oscilloscope (Unit B2): 


Name of Switch _ 

VERTICAL, + INPUT 
VERTICAL, - INPUT 
VERTICAL SENSITIVITY 
HORIZONTAL DISPLAY 
HORIZONTAL SENSITIVITY 


AC 

AC 

20mv/cm (CALIB) 
HORIZ. AMP. ONLY 
Full Scale Deflection 


B. PROCEDURE 

1. At Unit El, place the left-hand switch of the BIAS RESISTORS GROUP in the OPEN 
position. 

2. Position the Dividing Head to obtain a stable 3:3 null with the PRA vertically down, (Aq). 

NOTE: This procedure assumes that the Dividing Head is arranged so that IA up 
corresponds to -90°. 

. 3. 

3. Position the Dividing Head with the PRA vertically up and obtain a stable 3:3 null, (A 18 q). 

C. RECORD 

1. Record Aq, A 180 . 

D. CALCULATION 


1. Calculate the bias angle, A^, as follows: 
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JOB: ADJUST PIPA BIAS COMPENSATION _ 

SUBSYSTEM: 16 PIPA Test Console 

DESCRIPTION: The controls of the Bias Resistors Group at the 
Test Station are adjusted to compensate for PIPA 
Acceleration Bias. 


TOOLS AND 
MATERIAL: 

IMPORTANT: 


503 Oscilloscope, Tektronix (Unit B2) 


Refer to JDC’s 01017 through 01020; insure that all 
steps are satisfied before proceeding._ 


JDC 01021 Sheet 2 ot 3 

ASSEMBLY: 

TYPE. Test-Adjustment 
INTERVAL When required 

REFERENCES. 

ATP 1000013 para. 3.2.2.1. 
MC-1500, Chapters 8, 9 
E-1330, JDC 324-A 


PROCEDURE. PERFORM THE FOLLOWING OPERATIONS: 


D.l. (Cont’d) 


*180 ’A 


NOTE: Choose an Integer, n, so that lies between - 180 and + 180 
( - 180° e Ab < + 180° ). 

2. Calculate the uncompensated bias acceleration, as follows: 

% m -^a£ cm/sec 2 

Where g local acceleration of gravity, (cm/sec 2 ) 

* bias angle (radians) 

V“ 208.825 * 10 

A^ * bias angle (arc seconds). 

% 

E. PROCEDURE 

1. At Unit El, position the BIAS RESISTORS GROUP controls as follows: 


LEFT-HAND SWITCH 
RIGHT-HAND SWITCH 
POTENTIOMETER 


2. Repeat steps B2 and B3 of this JDC. 
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ADJUST PIPA BIAS COMPENSATION 


SUBSYSTEM: 


16 PIPA Test Console 


JDC 01021 

ASSEMBLY: 


Sheei 3 of 3 


DESCRIPTION: The controls of the Bias Resistors Group at the TYPE: Test-Adjustment: 


Test Station are adjusted to compensate for PIPA lyrrauAi 

IHIUivALi When required 

Acceleration Bias. 


TOOLS AND 
MATERIAL. 


503 Oscilloscope, Tektronix (Unit B2) 


REFERENCES. 

ATP 1000013 para. 3.2.2.1.1.8 
MC-1500, Chapters 8. 9 
E-1330, JDC 324-A j 


IMPORTANT* Refer tp JDG!p 01017 through 01020; insure that 

all steps are satisfied before proceeding ! 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

E. PROCEDURE (Cont’d) 

3. Using the equations in steps D1 and D2, calculate the bias angle and compensated 
bias acceleration. 

NOTE: If the compensated bias acceleration is not within the specified value, sen 
referenced paragraph, continue to reduce the bias acceleration by calculating 
a new position for the BIAS RESISTORS GROUP. 

F. CALCULATION 

1. (Calculate a new position for the BIAS RESISTOR GROUP as follows: 

Ify, » 14 + -b 
600 

Where Ab = bias angle (arc seconds) 

Rb = new setting of the BIAS RESISTOR GROUP. 

G. PROCEDURE 

1. Continue to reduce the acceleration bias by use of the BIAS RESISTOR GROUP 
potentiometer to the value specified in the referenced paragraph. 

H. RECORD 

1. Final settings of the BIAS RESISTOR GROUP. 

9^ Final:valiie of Aft,. 

3. Final value of ab. 

4. Uncompensated value of ab. 
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JDC NO. 01023 
DATE 26 June 1963 
CLASS A RELEASE 
TDRR 01708 


JOB DESCRIPTION CARD 


FOR 


ADJUST CURRENT COURCE MONITOR 
RECORD OF REVISIONS 


Date 
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JOBS ADJUST CURRENT SOURCE MONITOR 

JUG 01023 -ft 

JOB: ADJUST CURRENT 8 OURCE MONITOR 

JDC 01023 - ft 

16 PIPA TEST CONSOLE - PIPA CURRENT SOURCE 
■vminsNi MONITOR (Unit C6) 

ASSEMBLY: 

16 PIPA TEST CONSOLE - PI»A CURRENT SOURCE 1 

SUBSYSTEM! MONITOR fUnit C6t ' AIBMOLTi 

and set to determine the torque current. 

TYPE: Test-Adjustment 

wfcATi 

required 

| WSCWPHQMi 

tYPB: 

TOOLS AMD- 
MATSnALt 

REFERENCES: 

E-1330 

TTV*ta 040 A niul 040 A 

TOOIJ AMO. 

MATBHALi 

'MR PEES WOES: 

IMPORTANT: voltag® indicated is the voltage drop across the 

jixj's 328-A ana 329 -A 

IMPORTANT: 



A. PREPARATION 

Position the PIP at a 3:3 null. 


B. PROCEDURE. The following procedure shall be performed tnattaln a TG current 
between 98.1 to 108.9 ma with the PIPA scale factor and bias within specification 
limits. 


1. While observing polarity, connect the galvanometer (Unit C7) to the 
GALVANOMETER terminals on the front panel of Unit C6. 


NOTE: Check that the galvanometer output is floated (LO input or output 
iterminals not grounded). 


2 . 


Connect the voltage to be measured in the range of 0.9 to 1.1 vdc to the VOLTAGE 
INPUT terminals. 

3. Set the VOLTAGE RANGE selector to the proper range. 

4. Set the SELECTOR control to " ZERO'* and zero the galvanometer. 


10. Set the galvanometer (Unit C7) to the 1-volt scale. 

11. Set the VOLTAGE RANGE selector to "TEMPERATURE READ*. 

12. Set the SELECTOR control to "MEASURE". 

13. Adjust the front panel VOLTAGE CONTROL to obtain the best null. 


C. CALCULATION 

T-25'C - 800 (V - 0.5000) Al*C 


Where T - Temperature of standard cells 
V - VOLTAGE CONTROL reading 
(voltage range is 0-1) 


NOTE: 


NOTE: Use the 30-mv scale for the 1-volt range. 


Since the standard cells were originally calibrated at 25*C, an error 
in the standard cell voltage will result if the ambient temperature 
deviates from 25°C. When the change in temperature from 25°C 
(T-25°C in above equation) is known, ^correction may be calculated 
directly in parts per million (ppm), using die temperature coefficient 
mioolied with the standard cells. 


5. Set the SELECTOR control to "STANDARDIZE" and set the galvanometer RANGE 
switch (Unit C7) to 30 mv. 

6. Adjust the STANDARDIZE control on the front panel to obtain the best null on the 
galvanometer (Unit C7). 

7. Set the galvanometer to the 1-volt scale. 

8. Set the SELECTOR control to "MEASURE": 

9. While decreasing the galvanometer scales (Unit C7), adjust the front panel VOLTAGE 
CONTROL fsr the best null. 


Using the specified temperature coefficient and the temperature 
deviation from the calibration temperature (T-25°C), calculate 
the voltage error. 


NOTE: The voltage to be measured is read directly from the front panel 
VOLTAGE CONTROL and the VOLTAGE RANGE selector. A 
more accurate voltage reading is necessary to determine the 
exact torque current and therefore a temperature correction is 
necessary. (Refer to E-1330, JDC 328-A and JDC 329-A for 
reference only). 
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JgBi ADJUST CURRENT SOU RCE MONITOR _ I JDC 01023 Sheet 1 of 2 

SUBSYSTEM: 16 PIPA Test Console - PTPA Current Source j l(t(lff> _ 

_ * Monitor (Unit C6) _ ASSEMBLY: 

DESCRIPTION: The PIPA Current Source Monitor controls are TYPE: Test-Adjustment 
adjusted and set to determine the Torque Current 

INTERVAL when required 

TOOLS AND I ~ ~ ~7' . Trrr.ri.nr*-“ 

MATERIAL. DEFERENCES* 

mm lull: atp innnnn « o o i 


16 PIPA Test Console - PIPA Current Source 
Monitor (Unit C6) 


REFERENCES* 

ATP 1000013 para. 3.2.2.1.1. 

3.4.1.1 

E-1330 

JDC's 328-A and 329-A 


IMPORTANT. The voltage indication is the voltage drop across I 8 aiK * 329-A 

— th e IQ ohm current sa mpling resistor. _I 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 

1. Position PIP at null. 

B. OPERATION: 

££zr“" 

\ *“ “***‘ VOLTAGE 

3. Set VOLTAGE RANGE selector to proper range. 

4. Set SELECTOR to ZERO and zero galvanometer. 

NOTE: Use 30-microvolt scale for 1-volt range. 

*• "X “• RANGE S0 

!: ——«•'- - - r- 

8 . Set SELECTOR to MEASURE. 

9 ‘ galVan °“ eter 8Cale8 > panel VOLTAGE CONTROL 


JUN261S63 


JQt. ADJUST CURRENT SOURCE MONIT OR 

-$ UBSYST EM ! r«° 80le ~ f*f pA Current Source 

DESCRIPTION: The PIPA Current Source Monitor controls are 
adjusted and set to determine the Torque Current 

Idols and -- 

MATERIAL: 


IMPORTANT, The voltage indication is the voltage drop : 


JDC 01023 _Sheet 2 of 2 

ASSEMBLY* 

TYi ti Test-Adjustment 
INTERVAL When required 

kferences. 

ATP 1000013 para. 3.2.2. 1 . 1 . 

3.4.1.1 

| E-1330 

JDC's 328-A and 329-A 


PROCEDURE: PERFORM tHE FOLLOWI 


NG OPERATIONS: 


C. CALCULATION 


1. Set Galvanometer to 1-volt scale 

l Z SEEK? "measure 0 " to TEMPEBATURE REA ° position. 

4. Adjust front panel VOLTAGE CONTROL for best null. 

5. Calculate temperature of standard cells from following equation: 

T-25°C ■ 800 (V - 0.5000) ± 1°C 
Where T * Temperature of standard cells 
V * VOLTAGE CONTROL reading 
(voltage range is 0-1) 

D. RECORD (none) 
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JOB: TRANSIENT TEST 

JDC 01025 

SUBSYSTEM! focrtial Measurement Unit 

aemaftiv 35A1A1A1A1A9 
ASSEMBLY! 35A1aiaiaiaio 

SR A 1 A 1 A 1 A 1 A 1 1 

DESCRIPTION! To measure the PIPA response to a rapid change 
in input acceleration. 

TYPE. 

INTERVAL 

IDOLS AND 

MATERIAL 

REFERENCES, 

ATP 1000013 para. 3.2.2.2 
MC-1500, Chapters 8, 9 

IMPORTANT! “ The results f rom JDC 01024 necessary for this 
lob. 


PROCEDURE! PERFORM THE FOLLOWING OPERATIONS: 


A. PREPARATION 


1. Connect Reversing EPUT as in JDC 01022. 

2. Set SAMPLE TIME N x to 230,000. 

B. OPERATION 


1. Rotate the Dividing Head so that the PRA is approximately vertically down. 

2. Wait five minutes before procee ding , 

3. Quickly rotate the Dividing Head to a new position somewhere between 150° and 210° 
from the position in Step 1. 

4. As soon as the Dividing Head has been rotated, press the reset button on Unit D3 

and start counting the output. ’ 

NOTE: It is important to start counting as soon as the Dividing Head is positioned. 

5. Take five counts. 

6 . Repeat Steps 2, 8, 4 and 5 two more times. 

C. CALCULATION 

1. Calculate the transient, a^, using 


SF 


2X (T -T . 1 
* max min- 


T T 

max min 


Where: SF = PIPA Scale Factor from JDC 01024 ,. x 

T max = lar S est count of the five counts 
T min * smallest count of the five counts 
X *230,000 

D. RECORD 

1. Peak transient (maximum value) of a^. 

JUN 2 6 
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CALIBRATE FOR RECORD1NG WITH STRIP-CHART 
JO™ _ RECORDER JPC 01027 _ 

SUBSYSTEM I 16 PIPA Test Console - Strip-Chart Recorder ASSEMBLY* 

DESCRIPTION* The value represented by the deflection on the TYPE* Test-Adjustment 

Strip-Chart Recorder is defined according to the MTF1V1I Prior to performing 
_range of the input signal. mi WtHU 


TOOLS AND 
MATERIAL* 


REFERENCES* 

ATP 1000013 para. 3.2.2.4.1.1 
3.4.1.2 

E-1330 JDC 330-A 
JDC 347-A 


IMPORTANT* Ensure that JDC 01023 has been performed prior 

to performing this job. __ 

PROCEDURE* PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION (none) 

B. OPERATION 

1. Zero Galvanometer front panel meter, using its ZERO ADJ. control. 

2. Place the Strip-Chart Recorder recording pen at the mid-scale position, using its 
ZERO ADJ. control. 

3. Set Galvanometer RANGE selector to 30 or 100 microvolt range for either 30 or 100 
microvolt zero to peak displacement. 

4. Adjust Galvanometer ZERO control to produce end-scale deflection on its meter. 

5. Adjust Galvanometer front panel OUTPUT AMPLITUDE control to produce the desired 
deflection on Strip-Chart Recorder. 

6 . Adjust Galvanometer ZERO control for end-scale deflection in both directions; check 
that recording pen follows. 

7. Re-zero Galvanometer meter, using its ZERO control; check that recording pen returns 
to mid-scale position. 

NOTE: The Strip-Chart Recorder pen deflection will now be proportional to the 
Galvanometer meter pointer deflection regardless of the range selected. 

C. CALCULATION (none) 


D. RECORD (none) 


JL'M 2 6 1963 
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JOB: STABILITY TEST _ 

SUBSYSTEM: Inertial Measurement Unit 

DESCRIPTION: To measure the input axis, scale factor and 
bias stability over a four-hour period. 


TOOLS AND 
MATERIAL: 


Auto-KJollimatorr 
Vertical reference mirror 
JDC’s 01021, 01022 


JOC 01028 Sheet 1 of 
35A1A1A1A1A9 
ASSEMBLY: 35A1A1A1A1A10 
-35A1A1A1A1A11 

TYPE: Test 

INTERVAL When inquired 

REFERENCES: 

ATP 1000013 para. 3.2.2.4 
MC-1500, Chapter 8, 9 


IMPORTANT: £nsure that JDC 01027 has been performed prior 

to performing this job. _ 

PROCEDURE, PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 

1. Obtain the bias angle, A^, using JDC 01021. 

2. Obtain the down angle, Ap, and the scale factor using JDC 01022. 

NOTE: Record the bias angle, Ab; down angle, Ap; and the scale factor. 


B. OPERATION 


1. Rotate the Dividing Head to Aq. 

2. Alight a collimator to the mirror on the PIPA mounting fixture. 

3. Adjust the collimator so that the vertical crosshairs coincide. 

4. Measure the corresponding angle on the collimator, A c . 

5. Place a vertical reference mirror in front of the collimator and rotate it so that 
it is normal to the collimator line of sight. 

6 . Measure the corresponding angle on the collimator, A verf r 

7. Calculate and record the input angle, Af. See step C. 1. 

8 . Rotate the Dividing Head to A D - 90° 00 '00" (IA up). 

9. Count the output of the unit for a period of not less than four hours. 

10. Calculate the count deviation. See step C. 2. 

11. Repeat steps A. 1, A.2, and B1 through B7to obtain Ab* SF , 'and Aj*. 

. C .-*> LC U LATIOH 

. CALCULATION 


1. A| = A ver - A c 

2. Count deviation = 


2 (Maximum Count - Minimum Count) (lo 6 ) ppm 
(Maximum Count + Minimum Count) 


3. Calculate scale factor deviation. 


a 
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JOB, STABILITY TEST _ 

SUBSYSTEM: Inertial Measurement Unit 

DESCRIPTION: To measure the input axis, scale factor and 
bias stability over a four-hour period. 


TOOLS AND 
MATERIAL, 


Adto^cdnimhtor 
Vertical reference mirror 
JDC's 01021, 01022 


JDC 01028 


Sheet 2 of 2 


II3A1A1A1A1A9 

ASSEMBLYt 35Aiaiaiaiaio 

35AJA1A1A1A11 

type. Test 

WTERYAL, When required 

INFERENCES, 

ATP 1000013 para. 3.2.2.4 
MC-1500, Chapter 8, 9 


IMPORTANT: Ensure that JDC 01027 has been performed prior I 

- — to Performing this i pb- 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 


C. 3. (Cont'd) 


2 | SF - sf| qo t> 


dev ( SF' + SF)- "" 

4. Calculate bias deviation 

% . g],V - bl (10- 3 ) cm/eec 2 

^dev 206.625 

5. Calculate input axis deviation 


D. RECORD 


1. Record the count deviation, SF. , slu , A t 

dev* *>dev *dev 


§ (5 
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JOB; DE-ENERGIZE PIP AND PIPA ELECTRONICS 
SUBSYSTEM i M PIPA Test Console 


JDC 01029 

ASSEMBLY. 


Sheet 1 of 1 


DESCRIPTION. The 16 PIP and the units of the PIPA Test 
Console are de-energized prior to removal 
_ of the HP. __ 

TOOLS AND 
MATERIAL: 


TYPE, De-energizing 
INTERVALwhen required 

REFERENCES: 

ATP 1000013 para. 3.3.1.1 
3.3.1.10 


IMPORTANT: 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 


A. PREPARATION 

1. Position PIP at Null. 

B. OPERATION 7 

1. At Unit C4, depress the PIPA ELECTRONICS POWER (master) OFF switch. 

2. At Unit C4, depress the MICROSYN EXCITATION OFF switch. 

3. At Unit Bl, place the front panel POWER ON switch in the OFF position. 

C. CALCULATION (none) 

D. RECORD (none) 


JUN 2 6 1963 
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JOB; REMOVE PIP FROM TEST MOUNT 
SUBSYSTEM! Tnertlal Meagttreme nt Unit 
DESCRIPTION: 


TOOLS AND 3/32” Allen Wrench 

MATERIAL ®»s-Col No. 0-600 Heating Fixture 


Screwdriver 


IMPORTANT: 


JDC 01030 

ieer UH .w 35A1A1A1A1A9 

ASSEMBLY: 35Aiaiaiaiaio 

_ 35A1A1A1A1A11 

TYPE: Assembly 
INTERVAL When required 

References. 

ATP 1000013 para. 2.2 

3.3.1.2 


| ----- - I 

| PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

I A. PREPARATION (none) 

|{ B. OPERATION 

f| 

|j Remove connectors FOJ3 and FOP4 from Junction Box. 

2 * Remove the four bolts holding PIP to Test Mount. 

'i 3 * Remove PIP from Test Mount and place PIP in Heating Fixture 

1 4. Maintain PIP temperature. 

C. CALCULATION (none) 

D. RECORD (none) 


JUN 2 6 1963 
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JOB: CHANGE PIP TO SYSTEM CONFIGURATION 

S UBS YST E M: IMU 

pparmiP Tmii. Physically connect the PIP with Its suspension module, 
pn/Miwg components, and system connector FOP8. 


Sheet 4 of 4 


ASSEMBLY: _ 

TTP9: Assembly 
INTERVAL: When 

required 

REFERENCES: 


MIL-STD-440 

MIL-S-6872 


^ Ann ND 1000013 * Soldering iron heat gun; Crimping tool - REFERENCES: 
uri^ui Burndy, YDC 112 or equivalent; Heating Fixture, Glas-CoJ 
MATERKALt jj^. q-60C; 0.060 inch Alien wrench; Unit El;t*innge , MIL-STD-440 

^^^^^^^^^1008015^ < 2^>6sEli£e i driv€^tor2£^^ MIL-S-6872 

vararmTANTt The PIP temperature mustbe maintained ^130 o ±l(TF. 

HarvmTANTt sg Primary Resistor data from Data rarmjj)2Jg__J_ 

18. Using the value of R9 oalealated In B.2, select a value of resistance from the 
R8 and R9 selection chart and solder fetoterndfaai* 2S dnd 23. 

19. The gdddad saP tsappiratiire peasor resistances skall be 520*<*O*L1* Ohms. t- a. 

R* CALCULATION 

1. Calculate the required value of temperature sensor padding resistor R8 as follows: 




Value of R8 m 520.00 ohms - value of Sensor 1 
2. Calculate the required value of temperature sensor padding resistor R9 as fellows: 
Value of R9 • 520.00 ohms - value of Sensor 2 


PH0T0GRAPHI<f SCALE ONLY 
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PERFORM PIP RESISTANCE AND CONTINUITY TEST 
JOB, WITH SYSTEM CONNECTOR 


SUBSYSTEM I Inertial Measurement Unit 


DESCRIPTION* Resistance and Continuity tests are performed 


JOC 01032 


35A1A1A1A1A9 

ASSEMBLY* 3saiaiaiaiaio 

_*_35A1A1A1A1A11 


TYPE. Test 


IDOLS AND 
MATERIAL* 


to detect open or short circuits in the PIP or 
jn the cable,____ 


INTERVAL When required 


Multimeter, Standard Laboratory 
Heating Fixture, Glas-Col No. 0-600. 


REFERENCES. 

ATP 1000013 para. 3.3.1.4 
MC-1500, Chapter 8 


IMPORTANT. Do not check continuity across TG terminals. I 

PROCEDURE* PERFORM THE following operations* 

A. PREPARATION 

1. Insure that the PIP is at operating temperature. 

B. OPERATION 

1. Measure the resistance between each pair of terminals on the system connector 
* FOP8. 

C. CALCULATION (none) 

D. RECORD 

1. Complete the heading and record all measured values on Data Sheet Form_ 
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ENERGIZE AND INITIALLY ADJUST PIP TEMPERATURE 

JOB: CONTROLLER FOR END CAP HEATER CONTROL 

JDC 01033 Sheet 1 of 3 

SUBSYSTEM* 16 MPA Test Console “ PIP Temperature 
Controller (Unit Bl) 

ASSEMBLY: 

The PIP Temperature Controller is energized and 
DESCRIPTION: initially adjusted to eiMM compatibility between 
itself and the PIP End Cap Heater Assembly. 

TYPE: Test-Adjustment 
INTERVAL: When required 

TOOLS AND Resistor, 50-ohm GR Decade Resistor 

MATERIAL: Resistor, 372-ohm, 10 watt Type 1432-K or 

Resistor, 200-ohm equivalent 

Probe, 50-ohm 

REFERENCES. 

ATP 1000013 para. 3.3.1.5 
E-975 

E-1330, JDC 304-A 

IMPORTANT: 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 


1. Remove Connector P3 from the back of the PIP Temperature Controller (Unit Bl). 

2. Connect a 50-ohm resistor across pins E and F of Connector J3. 

3. Connect a 372-ohm, 10-watt resistor across pins A and C of Connector J3. 

4. Connect the dummy sensing resistor simulating the sensing resistor of the PIP 
under test across pins B and D of Connector J3. 

NOTE: The reistor simulating the sensing resistor should be accurate to ± 1.0% 
and variable in the same range as the sensing resistor. A GR Decade Resistor 
Type 1432-K (or equivalent) should be used. 

5. Open full scale all HI and LO contacts of the three front panel meter relays. 

6. Set Temperature Control Gain (R37) on back panel fully CCW. 

7. Set Temperature Deviation Calibrate (R59) control on back panel fully CCW. 

8. Set the SET TEMPERATURE Control and the Dummy sensing Resistor to 126.6 ohms. 

9. Set TEMPERATURE DEVIATION BALANCE control to the same setting as the fine 
control of the SET TEMPERATURE control. 

10. Place Heater Power Control switch (Sl3) in the OFF position. 

11. Place Deviation Alarm switch in the ON position. 

12. Place CASE TEMPERATURE switch in the OFF position. 

13. Set TIMER for 60 minutes. 

B. OPERATION 

1. Place the front panel POWER ON switch in the ON position. 

NOTE: An audible clicking sound should be heard every 4 or 5 second*., indicating 
that the interrupter is operating correctly. Both the Heater Current and the 
Temperature Deviation °F meters should indicate zero. Both the POWER ON 
and the CASE TEMPERATURE OFF indicator lights should be illuminated. Neither 
bell nor buzzer alarms should be sounding. 
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ENERGIZE AND INITIALLY ADJUST PIP TEMPERATURE 
JOB: CONTROLLER FOR END CAP HEATER CONTROL 

JDC 01033 Sheet 2 of 3 

SUBSYSTEM* 16 PIPA Test Console - PIP Temperature 
Controller (Unit Bl) 

ASSEMBLY: 

DESCRIPTION* ^he Temperature Controller is energized and 

initially adjusted to ensure compatibility between 
itself and the PIP End Cap Heater Assembly. 

TYPE: Test-Adjustment 
INTERVAL When required 

TOOLS AND Resistor, 50-ohm GR Decade Resistor 

MTFRIIt* Besistor, 372-ohm, 10 watt Type 1432-K or 

! Resistor, 200-ohm equivalent 

Probe, 50-ohm 

REFERENCES. 

ATP 1000013 para. 3.3.1.5 
E-975 

E-1330, JDC 304-A 

IMPORTANT: 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

B. OPERATION (Coat’d) 

2. Turu TIMER off. • 


ENGERGIZE AND INITIALLY ADJUST PIP TEMPERATURE 
JOB; CONTROLLER FOR END CAP HEATER CONTROL 


SUBSYSTEM* 16 PIPA Test Console - PIP Temperature 
Controller (Unit Bl) 


DESCRIPTION: The PIP Temperature Controller is energized and 
initially adjusted to ensure compatibility between 
itself and the PIP End Cap Heater Assembly. 


TOOLS AND 
MATERIAL: 


Resistor, 50-ohm GR Decade Resistor 

Resistor, 372-ohm, 10 watt Type 1432-K or 
Resistor, 200-ohm equivalent 

Probe, 50-ohm 


IMPORTANT: 


JOC 01033 


Sheet 3 of 3 


ASSEMBLY: 


TYPE: Test-Adjustment 
INTERVAL When required 


REFERENCES! 

ATP 1000013 para. 3.3.1.5 
E-975 

E-1330, JDC 304-A 


3. Set Heater Power Control completely CCW, and place Heater Power Control switch 
(S13) in the ON position. 

4. Slowly advance heater current to 120 ma by slowly adjusting Heater Power Control 
CW. 

5. Couple oscilloscope to the front panel SCR OUTPUT test point. 

6. Adjust Temperature Control Gain (R42) until firing occurs at the 90° point; lock 
the control. 

7. Adjust the HI and LO stops on the HEATER CURRENT meter until contact is made 
with the pointer, testing the associated bell and indicator light alarms. Return 
to original position. 

8. Place CASE TEMPERATURE switch in the ON position, and check that the associat¬ 
ed button light illuminates. 

9. Perform step B.7. for the CASE TEMPERATURE meter. 

10. Adjust the HI and LO stops on the TEMPERATURE DEVIATION meter until contact 
is made with the pointer, checking that the buzzer sounds and the HEATER OFF 
indicator does not illuminate. Return to original position. 

11. Aujusi um SET TEMPERATURE oouiioi* to iuuicaio 400 ouiu*. 

NOTE: The temperature HI light should illuminate, the bell should ring, and the 
HEAT OFF light should illuminate. 

12. Adjust the SET TEMPERATURE controls to indicate 500 ohms. 

13. Depress the temperature HI button light. 

NOTE: The light should extinguish and the bell should cease ringing. 

14. Perform steps B. 11. through B. 13. for the temperature LO circuitry, adjusting 
the SET TEMPERATURE controls to indicate 600 ohms. 


JUN 2 6 1963 




PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

B. OPERATION (Coat’d) 

15. Check the operation of the CASE TEMPERATURE circuitry by clipping a 200 ohm 
resistor across the dummy 50-ohm probe. 

NOTE: The CASE TEMPERATURE meter indication should decrease; however, 
the absolute indication is not significant. 

16. Place the POWER ON switch in the OFF position. 

17. Remove the resistors from across pins E and F, A and C, and B and D of con¬ 
nector J3. 

18. Reconnect Connector P3 to Connector J3. 


C. CALCULATION (none) 

D. RECORD (none) 


JUi: 2 6 1963 
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JDC NO. 01034 
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CLASS A RELEASE 
TDRR 01708 


MOUNT AMO CONNECT THE PIP AND SUSPENSION 

JOB: _ASSEMBLY 

JHC 01034 - £ 

SUBSYSTEM: 

IMU 


ASSEMBLY: 

DESCRIPTION: 

Mount the PIP for operation. 


TYPE: Installation 
INTERVAL: When requl 

TOOLS AND 
MATERIAL: 

Len*iiseae 

Cleaning agent 

3/32-inch Allen Wfeanoh 

Toiitue wreuui 

Screwdriver 

4-4/40 x 3/16 inch bolts 

REFERENCES: 

IMPORTANT: 



JOB DESCRIPTION CARD 


FOR 


MOUNT AND CONNECT THE PIP AND SUSPENSION ASSEMBLY 
RECORD OF REVISIONS 


Date 


11/19/63 


V 

V 


*'• 


Revision 

Letter 


Ymrc 

No. 


04650 


Pages 

Revised 


Approvals I 

MIT i i- 

NASAI 


AH 2 Sheets 


K 5 


A* PREPARATION , i v 

1. JMM ieUei^ sMtiehee to ttosiedicated positions: 


Unit 

Location 

Switch 

Position 

B1 

FP 

ON-OFF (power) 

OFF 

04 

FP 

TORQUE GENERATOR 

STANDBY 

C4 

FP 

PIPA ELECTRONICS 
POWER (Master) 

OFF 

C4 

FP 

PIPA ELECTRONICS 
(Production) 

OFF 

C4 

tP 

MICROSYN EXCITATION 

OFF 

C4 

FP 

PIPA ELECTRONICS 

8ELECTOR 

MASTER 

04 

FP 

MODE 

BINARY 


2. Tna paMith* alignment rings on the PIP for cleanliness, and if required, dean 
with the lens tissue and cleaning agent. 

9. Inspect the matins surfaces on the test fixture for cleanliness, and if required, 
clean with Ito Me*4i*e«d aadeleanftag agent. 


3. Position the hole in the PIP mounting ring over the upper right alignment pin. 

4. Using a slight pressure on the PIP, push it over the alignment pins so that it 
is firmly butted against the mounting surface in the Dividing Head Test Fixture, 
and tighten the four bolts evenly with a maximum torque of 5 in.-lb. 

Mount the Suspension Assembly to the Dividing Head Test Fixture and evenly 
tighten the three bolts. 

Tbrque the two top rows of alignment screws to a mtodmum of 3 in. -lb. 

Plug connector FOPS into connector FQJ8 in the junction box. 

Connect the numbered clip leads from the junction box to the corresponding 
numbered terminals on die Suspension Assembly. 


6 . 


S 

m 


B. PROCEDURE 


1. Position die PIP in the Dividing Head Test Fixture so that the clamping bolts are 
aligned with the mounting holes. 


NOTE: The TG end of the PIP unit should be visible in the test fixture, and the 
major axes of the unit, as defined on the TG decal, should be oriented as follows: 


a. PRA vertically down. 

b. IA horizontal and to the right (toward the mirror}. 

§' c. OA horizontal and directed into the dividing head face plate. 


2. Pj 


PJaoe 


thy? slot in die PIP mounting ring over the lower left alignment pin. 






Z' v 


0 1 - .. 

PHOTOGRAPHKf SCALE ONLY 

"sseasw^* 
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MOUNT AND CONNECT THE PIP AND SUSPENSION 

JOB. ASSEMBLY 

saeei a m w i 

me 01034 - to ill 

SUBSYSTEM: IMU 

ASSEMBLY: 1 | 1 

DEECBIPTIQN: 

TTPt> M * ft 

is: 

TOOL* AND 

MATERIAL: 

REFERENCES: , I " | ’ * * 

■ 5F'*' 

in ■ ■ 

IMPORTANT: 
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MOUNT AND CONNECT THE PIP AND SUSPENSION 
JOB: _ ASSEMBLY _ 

SUBSYSTEM! Inertial Measurement Unit 
DESCRIPTION! xhe PIP is mounted for operation 


TS5LS k'M Lens Tissue 

yiTPDIil Cleaning Agent 

MRI tKIAL! 3/32” Allen Wrench 

Torque Wrench 


Screwdriver 
4-4/40 x 3/16” bolts 


IMPORTANT! 

PROCEDURE. PERFORM THE FOLLOWING OPERATIONS; 


JDC 01034 Sheet 2 of 2 

“ 35A1A1A1A1A9 

ASSEMBLY! 35Aiaiaiaiaio 

35A1A1A1A1A11 
TYPE* Installation 
IRlUliAL When required 

RIFIRENCESi 

ATP 1000013 para. 2.4 

3.3.1.6 
3.3.1.15 


B. OPERATION (Cont’d) 


2. Hold the PIP so that is is firmly butted against the mounting surface in the Dividing 
Head Test Fixture, and evenly tighten the four bolts with maximum torque of 10 
inch pounds. 

3. Mount the Suspension Assembly to the Dividing Head Test Fixture, evenly tightening 
the three bolts. 

4. Plug Connector FOP8 into connector FQJ8 in Junction Box. 

5 . Connect the numbered clip leads from the Junction Box to the corresponding numbered 
terminals on the Suspension Assembly. 

C. CALCULATION (none) 


D. RECORD (none) 


JUN 2 6 1S63 
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ADJUST PIP TEMPERATURE CONTROLLER FOR 

JOB* PRECISE CONTROL WITH END CAP HEATER ASSEMBLY 

Sheet 1 of 2 

JDC 01035 

ADJUST PIP TEMPERATURE CONTROLLER FOR 

JOB; PRECISE CONTROL WITH END CAP HEATER ASSEMBLY 

Sheet 2 of 2 
jtlC 01035—45 

’ _ 16 PIPA TEST CONSOLE - PIP TEMPERATURE 

0UMYSTIM: CONTROLLER (UMit«tt 

ASSEMBLY: 

ALidWSTSM: CONTROLLER (Unit M) 

ASSEMBLY: 

' Adjust the PIP Temperature Controller to precisely 

DESCRIPTION: control the temperature of a particular PIP and End Cap 
Heater Assembly. 

TYpg. Test-Adjustment 

INTERVAL! . . 

required 


Will. 


INTERVAL: 

«tfirw T .s Aim. Screwdriver 

Wheatstone bridge, Leeds and Northrup 4735 (or equivalen 
MATERIAL: ggg 0gciUoscopet Tektronix (Unit C2) (Type 2A63 Plug-In 
Unit): JDC 01033 

^REFERENCES: 

E-1329 

E-975 

T0«»5A!fD 

MATERIAL! 

REFERENCES: 

IMPORTANT: JDC 01033 shall have been performed previously. 


IMPORTANT: 




A. PREPARATION 

1, The block temperature shall be m ainta i n ed at 128.0* i0.5*F. 

B. PROCEDURE 

1. 


2 . 

3. 


4. 

5. 


6 . 

7. 

8 . 

9. 

10 . 


Open the HI and LO stops of the TEMPERATURE DEVIATION and CASE TEMPERATURE 
meters to full scale. 

Set the HEATER CURRENT meter LO stop to aero and the HI stop to 350 ma. 

Set the Temperature Control Gain (R37) on the back panel hilly cw. 

NOTE: The gain is normally kept at maximum unless (luring the following procedures 
the system appears too underdamped (the temperature has large dynamic overshoots). 

If this occurs, reduce the gain until the overshoots are reduced to an acceptable value. 

Plaee the SET TEMPERATUHE control at 520.0 ohms.will produce an operating 

of 130 . 0 ® and mai'She sa i oontioi to tue valno. 

Attach the auxiliary set of PIP sensing leads FOPS and FOP6 on the Dividing Head 
Junction Box to the Wheatstone bridge, and set the bridge to the total value of the 
PIP auxiliary sensing resistance plus the padding resistance. 

Adjust the Heater Power Control on the back panel fully ccw. 

Set the Heater Power Switch (S13) on the back panel to "ON". 

Set the TIMER for 60 minutes. 

Set the front panel POWER ON switch to "O N". 

Set the following switches on the oscilloscope (Unit C2) to the specified settings: 

. _ ,-V Position_ 


Switch _ - 

Channel 1 Upper Beam SENSITIVITY 

Horizontal Display 

TIME/CM 


0.5 VOLTS/CM AC 
NORMAL (X4) 

1.0 m SEC/6M 


11 . 

12 . 


Connect the oscilloscope upper beam A-input (X10) probe to the SCR OUTPUT test 
point on the front panel of Unit Bl. 

Adjust the Heater Power Control on the back panel until the extrapolated peak voltage 
is approximately 30 volts. 


Jr® 


INCHES 

I . i . i . i-i-J 

0 I 2 3 

PHOTOGRAPHKf SCALE ONLY ; 


13. Allow the PIP to reach steady state temperature (until no further increase in 
auxiliary sensing resistance occurs). 

14. The actual PIP temperature shall be 130.0* ±0.2*F. 

NOTE: If the temperature is low, perform B. 16 or B. 17. If the temperature 
is high, perform B. 18 or B. 19. 

15. Calculate the actual operating temperature. 

16. M the SCR firing point is less than 90*, increase the SCR voltage in 2-volt steps 
by adjusting the Heater Power Control on the back panel until the 90° firing point 
is reached. 

> 17. If the SCR firing point is at the 90* point, increase the SET TEMPERATURE control 

settings until the PIP temperature is 130.0* *0.2°F. 

18. If the SCR firing point is greater than 90*, decrease the SCR voltage In 2-volt steps 
by adjusting the Heater Power Control on the back panel until the 90* firing point is 
reached. 

19. If the SCR firing point is at the 90* point, decrease the SET TEMPERATURE control 
settings until the PIP temperature is 130.0* *0.2*F. 

NOTE: The proper temperature should be obtained quickly, because the temperature 
converges rapidly. 

So. Adjust the Heater Power Control on the back panel, to check that the final SCR 
v*1«e miiam SCR firing at the 90^ ooint. 

21. Set the TEMP DEV BALANCE control to the same setting as that of the fine control 
. ; of the 8ET TEMPERATURE dial. 

C. CALCULATION 

Calculate the actual operating temperature as follows: 


(Padded flensor value at 130* F) - (Present padded sensor value) js (Change in resistance) 
(Actual operating temperature) * 130* F • 


(Change in resistance) 
1.27 


D. RECORD 

Use 16 PIPA Report Fonn 303 to reeord the.actual operating temperature. 

Actual operptoifc tam-ier^ture. 


■ l 5^TT!*r 




1 























Released wltk ATP 1000013 














j 




fill 


a * 

a! 

■Si 

?! 
?; 
3 2 

s « 

o 5 

to 

fc 3 


•2-2 
I £ S 


5 Z 
® 0 
>* : 

if 


ft s _ 

£ s I 


^ o 8 

III 


M 3 5 1 

fJflS 8 

2 u a o ^ 

® J» « _M CO 

i § i s a 

S ||§ * 

. Jill| 

* 5 e £ P 

3 2*1* 

1st*? 

© CQ —< © © 

5 c =5 5 * 
- o 3 „ ® 

1 3 « §3 

3cs,i- 
< 3 S < 


8 

3 

o 

i 

In 


* 8 . 
? 8 
5 | 


• S 5 
3 °§ 
g as ® 

•S w a 

s ^ | 

° 9 « 

•»o fl< Tj 

rif 

II! ll 

9) <D O 

5 5 5 


U xf o 
j <4 W 

is, 

os 

« O ° 
o' 2 h 


i 

* ^ 


-3s 

■s fk 

^ _N W 

O X P 


s ! 

S * 

B -a 

E & 


* I 
I •§ 
ss* 

U & 

8, fl a 

5 D © 

s^U . 

ll| 2 

| i & § 
3 s 2 - 
8 .§ 2 § 

!2il 

ilii 

6 a .<2 


















wjgBg 


SSSamSmm 



•h'I s 


_ y 


J 


t-i 

m 

rA 


* 

A 

m 

! 

I 


ADJUST PIP TEMPERATURE CONTROLLER FOR 

JOB: PRECISE CONTROL WITH END CAP HEATER ASSEMBLE 

JDC 01035 Sheet 1 of 3 

16 ^ Te8t Console _ HP Temperature 
SUBSYSTEM: controller (Unit Bl) 

ASSEMBLY: 

nP*rDIPTIflll. The PIP Temperature Controller is adjusted to 
UtbbKlrllUII: egtablish precise temperature control of a 

particular PIP and End Cap Heater Assembly. 

TYPE: Test-Adjustment 
INTERVAL When required 

TOOLS AND Screwdriver 

Wheatstone Bridge, Leeds and Northrup 4735 (or 
MATER lAL: equivalent) 

565 Oscilloscope, Tektronix (Unit C2) (Type 2A63 
Plug-In Unit) 

REFERENCES. 

ATP 1000013 para. 3.3.1.7 
3.3.1.16 

E-1329 

E-975 

IMPORTANT: Ensure that JDC 01033 has been performed. 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION (none) 

B. OPERATION 


1. Open full scale the HI and LO stops of the TEMPERATURE DEVIATION and CASE 
TEMPERATURE meters. 

2. Set HEATER CURRENT meter LO stop to zero and HI stop to 350 ma. 

3. Set Temperature Control Gain (R37) fully CW. 

NOTE: the gain is normally kept at maximum unless it is noticed during the follow¬ 
ing procedures that the system is too underdamped, i.e. temperature has large 
dynamic overshoots. If this is noticed, reduce the gain until the overshoots are 
reduced to zero or to an acceptable value. 

4. Obtain value of End Cap Heater sensing resistor for desired operating temperature 
and dial into SET TEMPERATURE control. 

5. Attach the auxiliary set of PIP sensing leads FOP5 and FOP6 on the Dividing Head 
Junction Box to the Wheatstone Bridge, and set bridge to PIP auxiliary sensing 
resistor value plus padding resistor value. 

6. Adjust Heater Power Control luliy ccw. 

7. Place back panel Heater Power Switch (S13) in the ON position. 

8. Set TIMER for 60 minutes. 

9. Place front panel POWER ON switch in the ON position. 

10. Make the following switch settings on the 565 Oscilloscope: 


Name of Switch 


Position 


Upper Beam VERTICAL INPUT 
Upper Beam SENSITIVITY 
Horizontal Display 
TIME/CM 


AC (A-B) 

0.5 VOLTS/CM 
NORMAL (XI) 
1.0 m SEC/CM 


.UN 26 1963 


ADJUST PIP TEMPERATURE CONTROLLER FOR 

JOB: PRECISE CONTROL WITH END CAP HEATER ASSEMBLY 

4 -• j 

JOC01035 Sheet 2 of 3 

ADJUST PIP TEMPERATURE CONTROLLER FOR 

JOB: PRECISE CONTROL WITH END CAP HEATER ASSEMBLY 

! 

JDC 01035 Sheet 3 of 3 

SUBSYSTEM 16 HPA Test Console " Temperature 

* Controller (Unit Bl) 

ASSEMBLY: 

SUBSYSTEM- 16 HPA Test Console - Temperature 

Controller (Unit Bl) 

ASSEMBLY: 

nrCrPIPTinH. The P* 1 * Temperature Controller Is adjusted to 
UtdbKir l lun: precise temperature control of a 

particular PIP and End Cap Heater Assembly. 

TYPE: Test-Adjustment 

INTERVAL When required 

DESCRIPTION* ^ ^ P *^ ,em P era ture Controller is adjusted to 
utd n : establish precise temperature control of a 

particular PIP and End Cap Heater Assembly. 

TFP& Test-Adjustment 
INTERVAL When required 

TOOLS AND Screwdriver 

IliTTDIil Wheatstone Bridge, Leeds and Northrup 4735 (or 

MATlKIAL: equivalent) 

565 Oscilloscope, Tektronix (Unit C2) (Type 2A63 
Hug-In Unit) 

REFERENCES. 

ATP 1000013 para. 3.3.1.7 
3,3.1.16 

E-1329 

E-975 

- 1 

TOOLS AND Screwdriver 

MilTDIil Wheatstone Bridge, Leeds and Northrup 4735 (or 

MAItKIAL: equivalent) - 

565 Oscilloscope, Tektronix (Unit C2) (Type 2A63 
Hug-In Unit) 

REFERENCES. 

ATP 1000013 para. 3.3.1.7 
*.3.1.16 

E-1329 

E-975 

IMPORTANT: Ensure that JDC 01033 has been performed. 

IMPORTANT: Ensure that JDC 01033 has been performed. 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

B. OPERATION (Cont'd) 

11. Couple oscilloscope upper beam A-input (X10) probe to the SCR OUTPUT test 
point on the front panel of Unit Bl. 

12. Couple oscilloscope upper beam B-input (X10) probe to the GROUND, test point 
on the front panel of Unit Bl. 

13. Adjust Heater Power Control until the extrapolated peak voltage is approximately 
30 volts. 

14. Allow sufficient time for the PIP to reach steady state temperature; i.e. until there is 
no further increase of auxiliary sensing resistance. 

15. Compare actual PIP temperature with temperature specification. 

NOTE: If the temperature is too low perform step B. 17 or B. 18. If the temperature 
is too high, perform step B.19 or B. 20. 

16. Calculate the actual operating temperature. See step C. 1. 

17. IF SCR firing point is less than 90° increase SCR voltage in 2 volt steps by adjust¬ 
ing the Htater Power Control until 90° firing point is reached. 

18. If SCR firing point is at the 90° point increase SET TEMPERATURE control set¬ 
tings until PIP temperature is within specifications. 

19. If SCR firing point is greater than 90° decrease SCR v«!tage in 2 volt steps by 
adjusting the Heater Power Control until 90 firing point is reached. 

20. If SCR firing point is at the 90° pointdoorcase SET TEMPERATURE control settings 
until PIP temperature is within specifications. 

NOTE: Because the temperature converges rapidly, this process will allow the 
proper temperature to be obtained quickly. 

21. Ensure that final SCR voltage value causes SCR firing at the 90° point by adjust¬ 
ing Heater Power Control. 


JUN 2 6 1963- 


PROCEDUSE: PERFORM THE FOLLOWING OPERATIONS: 
C. CALCULATION 


1. /Padded Sensor value\ 

\at 130° F / 

/change in l 
_ o_ l resistance) 
130 F - 


0.2718 


( Present Padded Sensor\ 
value / 

( actual \ 

operating ] 
temperature/ 


( change in \ 
resistance] 


RECORD 

Use 16 PIP Record Form to record: 

1. Actual Operating Temperature 

2. Temperature sensor values. 


JUN 2 6 1963 
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CHECK MAGNETIC SUSPENSION 



























Suspension Module Terminal Oscilloscoj 


CHECK MAGNETIC SUSPENSION_I JPCl 01036 
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JOB: CHECK MAGNETIC SUSPENSION 

JDC 01036 Sheet 1 of 2 j 

i 

l JOB: CHECK MAGNETIC SUSPENSION 

JDC 01036 Sheet 2 of 2 

SUBSYSTEM: 

Inertial Measurement Unit 

35A1A1A1A1A9 ] 

ASSEMBLY: 35Aiaiaiaiaio J 

_35A1A1A1A1A11 

1 

SUBSYSTEM: 

Inertial Measurement Unit 

iffipiiBiii 35A1A1A1A1A9 

ASSEMBLY: 35Aiaiaiaiaio 

35A1A1A1A1A11 

DESCRIPTION: 

The Suspension Assembly is checked to see if 
the SG and TG Suspensions are properly phased. 

TYPE: Test j 

INTERVAL: When required j 


DESCRIPTION: 

The Suspension Assembly is checked to see if the 
SG and TG Suspensions are properly phased. 

TYPE: Test 

INTERVAL: When required 

TOOLS ANO 
MATERIAL: 

JDC 01009 

RM 565 Oscilloscope, Tektronix (Unit C2) 

(Type 3A1 Plug-In Unit) 

(Type 2A63 Plug-In Unit) 

REFERENCES: 

ATP 1000013 para. 3.3.1.9 ] 

E-1330 JDC 313-A * 

i ! 

J I 

f TOOLS AND 

l MATERIAL: 

A 

f 

JDC 01009 

RM 565 Oscilloscope, Tektronix (Unit C2) 

(Type 3A1 Plug-In Unit) 

(Type 2A63 Plug-In Unit) 

REFERENCES: 

ATP 1000013 para. 3.3.1.9 
E-1330, JDC 313-A 

IMPORTANT: 

• ! 

a i 

■ IMPORTANT: 


PROCEDURE: 

PERFORM THE FOLLOWING OPERATIONS: 

1 

i 

i 


PROCEDURE. 

PERFORM THE FOLLOWING OPERATIONS: 



A. PREPARATION 


1. 

2 . 

3. 


Ensure that PIP is at operating temperature. 

Refer to JDC 01009; perform steps A. 3 through A. 5. 

Make the following connections between the Suspension Capacitor Assembly and the 
RM 565 Oscilloscope: 



Suspension Assembly Terminal 

Oscilloscope 


9 

to Lower Beam + input 


12 

to Lower Beam - input 


11 

to Upper Beam Channel A input 


11 

to External Trigger input 

OPERATION 


1. 

Perform steps B.l through B. 5 of JDC 01009. 


2. 

At the Suspension Capacitor Assembly, move 
to terminal 10. 

the connection from terminal 9 

3. 

Repeat step B. 1. 



4. 

5. 


NOTE: If the requirements are not fulfilled, the Suspension Capacitor Assembly 
must be replaced with a Suspension Capacitor Assembly with the next higher range 
of capacitance. Refer to JDC 01031, ensuring that all resistors are resoldered to 
the new assembly. 

Record the phase shift. 

Repeat this JDC. 


B. 5. (Cont’d) 


NOTE: If the requirements are still not fulfilled, note the phase shift of the two 
signals. If the phase shift has become larger, replace with a Suspension Capacitor 
Assembly of a lower value than the original. If the phase shift has become smaller, 
replace with a Suspension Capacitor Assembly of the next higher value. Repeat 
steps B.4 and B.5 of this JDC. 


CALCULATION 

Td (in microsec) 


1 . 0 


312.5 microsec 


(360°) 


RECORD 


1. Record the phase shift. 

2. Record the value of the suspension capacitors. 


1 

■ 

I 


ii 

? 


JUN 2 6 1963 


JUN 2 6 1363 
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JOB; TRIM ALL SUSPENSION LEADS TO LENGTH _ 

SUBSYSTEM: Inertial Measurement Unit 

DESCRIPTION: The leads to the Suspension Network Assembly 
are trimmed to final length after proper sus- 
_pension capacitors are chosen._ 


IDOLS AND 
MATERIAL: 


JDC's 01029, 01030 


JDC 01038 Sheet 1 of 2 
35A1A1A1A1A9 

ASSEMBLY: 35Aiaiaiaiaio 

_ 35A1A1A1A1A11 

TYPE: Assembly 
INTERVAL When required 

REFERENCES. 

ATP 1000013 para. 3.3.1.12 
NASA Dwg. 1000013 


IMPORTANT: 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 

1. Perform JDC 01029. 

2. Perform JDC 01030. 

B. OPERATION 

1. Unsolder the following leads from the Suspension Capacitor Assembly; trim the 
length per NASA drawing 100013 and resolder. 


JUN 2 6 1963 


White-green 

1 

White-violet 

2 

White-blue 

3 

White -yellow 

. 4 

Red 

5 

Yellow 

6 

Orange 

7 

Brown 

8 

White-orange 

9 

Black 

10 

Green . . 

11 

Yellow) twl8t ’ 

12 

White -blue -yellow 

12 

White-red-blue 

13 

White-black-blue 

16 

White-red-green 

18 

White -black-green 

19 

White -black-brown 

20 

White-brown-,^^ 
White-brown J 

22 

23 

White-red, 

White-red-* 

24 

25 
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JOB; ENERGIZE PIPA LOOP 
SUBSYSTEM: 16 PIPA Test Console 


JOC 01041 

ASSEMBLY. 


DESCRIPTION: The PIPA Test Console units are adjusted for the TYPE: Test-Adjustment 
system configuration of the 16 PIP. 

__ INTERVAL When required 


TOOLS ANO JDC's 01008, 01015, 01035 

MATERIAL: 


REFERENCES. 

ATP 1000013 para. 3.3.1.18 


IMPORTANT: 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 

1. Perform JDC 01035. 

2. Perform JDC 01008. 

B. OPERATION 

1. Position Dividing Head so that PRA is approximately vertically down. 

2. Perform JDC 01015. 

C. CALCULATION (none) 

D. RECORD 

1. Residual Reset current. 

2. Excitation voltage. 

3. Excitation frequency. 

4. Actual operating temperature. 

5. SG Suspension current, SG is . 

6. TG Suspension current, TGj S . 


JUN 2 6 1363 
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CLASS A RELEASE 
TDRR 01708 


JOB DESCRIPTION CARD 


FOR 


SELECT FINAL QUADRATURE RESISTORS R5 AND R7 
RECORD OF REVISIONS 


Approval 
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Revision 
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Letter 
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JOB: MJLECT FINAL QUADRATURE RESISTORS R5 AND R7 

JOB 01042-6 

•UB0YSTXM: IMU 

ASSEMBLY: 


Ttrti TMt 
DmBVALt Whe» 

imuwi Drawing 1000013 

RSFUSMCBS: 

ND-1002024 

Chapter 9 

E-1330, JDC 318-A 

iimrwiiiim Resistors R5 and R7 shall be selected frczn the 

mwxMmwmvt se ; oction cliart ^ Drawing 1CC0013. 


A. PROCEDURE. The values of the quadrature resistors selected In accordance with 
this procedure shall allow the dynamic quadrature of the loop to be reduced to less 
than 20 mv. 


Position the dividing head so that the Llssajous butterfly observed on the 503 
Oscilloscope (Unit B2) is stationary. 

Adjust the SG CRO REFERENCE PHASE control on Unit B6 until the crossover 
points of the Llssajous crossly modes are in a vertical line. 

At the gugpeugf n 1 * Capacitor Assembly, adjust the variable resistor R6 until 
the crossover modes of the Llssajous pattern coincide. 


NOTE: If coincidence eannot be achieved by adjusting R6, replace resistors 
R5 and R7 with a new pair until coincidence can be achieved by pot 
adjustment. 


4. 

5. 

6 . 

7. 

8. 
9. 

10* 


At Unit C4, press the PIPA ELECTRONICS POWER (Master) OFF switch. 

At Unit C4, press the MICROSYN EXCITATION OFF switch. 

Unsolder resistor R5 and resolder it permanently (refer to Drawing 1000013). 
Perform A. 6 for resistor R7. 

At Unit C4, press the MICROSYN EXCITATION ON switch. 

Set the TORQUE GENERATOR switch to "OPERATE". 

— -—. . — - „ ». r_ x _**~v **r \%m . 
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Use Data Form 104 to record the final values of R5 and R7 
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JOB: PICK FINAL QUADRATURE RESISTORS R5 and |t7 

JDC 01042 

SUBSYSTEM: Inertial Measurement Unit 

1CCCUDIV 35A1A1A1A1A9 

ASSEMBLY, 

DESCRIPTION: The final quadrature resistors R5 and R7 are 

picked 

TYPE: Test 

INTERVAL When required 

TOOLS AND Resistors R5 and R7, selectable range per 

MATERIAL: v ; i NASA Drawing 1000013 

Soldering Iron 

JDC f s 01015, 01029 

REFERENCES. 

ATP 1000013 para. 3.3.1.19 
MC-1500 Chapter 9 

E-1330 JDC 318-A 

NASA Dwg. 1000013 

IMPORTANT: 

PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 


Ilf 

it 

If 


A. PREPARATION (none) 

B. OPERATION 


1. Position the Dividing Head so that Butterfly Lissajous as observed on the 503 
Oscilloscope, Unit B2, is stationary. 

2. At Unit B6, adjust the SG CRO REFERENCE PHASE control until crossover 
points of the Lissajous crossing modes are in a vertical line. 

3. At the Suspension Capacitor Assembly, adjust the variable resistor, R6, until 
the crossover modes of the Lissajous pattern are coincident. 

! 

NOTE: If coincidence cannot be achieved by R6 adjustment, resistors R5 and 
R7 will have to be replaced with a new pair until coincidence can be achieved by 
pot adjustment. 

4. Refer to JDC 01029, perform steps B1 and B2. 

5. Unsolder resistor R5, refer to NASA drawing 1000013, and resolder permanently 
«. Repeat step B. 5, for resistor R7. 

7. At Unit C4, depress MICROSYN EXCITATION ON switch. 

8. Perform JDC 01015. 

C. CALCULATION (none) 

D. RECORD 

1. Final values of R5 and R7. 
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JOB: SELECT FINAL SG PRIMARY RESISTOR 


I ASSEMBLY: 


ft Select the fine! SG primary resistor. 


TYPE: Test 


nrravALt 


TOOLS AND 565 Oscilloscope, Tektronix (Unit C2) (Type 
Mn T7~*- ? » 8 At' Plug-In unit); 8o1dertng iron; 

NASA Drawing 1000013 


SSTtmiOtts 

i NrMOOvMMM, 

I Chapters 


IMPORTANT: 


l be wiUiiii the ol oolboliuii 


specified on Drawing ? noor > < -?. 


A. PREPARATION 


B. PROCEDURE 


Check to see that the Clock pulse is aligned to the peak of the AC AMP OUT 
sinusoid within ±2.8*. If the alignment is not within ±2.5*. perform B. 2 and B. 3, 
then unsolder and replace R1 with the next value of SG primary resistor. Perform 
A. 1 and A. 2 and repeat the check of this step. 

At Unit C4, press the PIPA ELECTRONICS POWER (Master) OFF switch. 

At Unit C4 ( press fee MICR06YN EXCITATION OFF switch. 

Unsolder resistor Rl, and re solder it permanently in accordance with NASA 
Drawing 1000013. 

At Unit C4, press the MICRO0YN EXCITATION ON button. «*** ' • ^ s '* * 

8et the TORQUE GENERATOR switch Is "OPERATE”. 

Set the PIPA ELECTRONICS (Master) switch to "ON**. 

At the Suspension Capacitor Assembly, adjust the variable resistor R6 until the 
crossover modes of the Lissajous pattern coincide. 


NOTE: If coincidence cannot be achieved by adjusting R6, replace resistors R5 

»nH R7 with a new pair until coincidence can be achieved by pot adjustment. 


C. RECORD 


Use Data Form 104 to record the final value of Rl. 
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At Unit C4, place the TORQUE GENERATOR MODE selector switch to "STANDBY*. 

At Unit C4, press the PIPA ELECTRONICS POWER (Master) ON switch. 

Couple the 565 Oscilloscope upper beam 2-input probe and upper beam trigger input to the 
AC AMP OUT test point on the front panel of Unit C5. 

Couple the 565 Oscilloscope upper beam 1-input probe to the CLOCK test point 
on the front panel of Unit C5. 

Position the PIP IA to minimise the vertical deflection of signal on Unit C2. 

From the an gular position achieved in A. 3, rotate the dividing head through a 
positive angle until the vertical signal deflection on Unit C2 is 2.0ML5V pp. 
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NOTE: If coincidence cannot be achieved by adjusting R8, replace resistors K5 

and R7 with a new pair until coincidence can be achieved by pot adjustment. 
At Unit C4, press the PIPA Electronics Panel ( Master) OFF swiuh. 
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JOB: PICK FINAL SO PRIMARY RESISTOB 
SUBSYSTEM: Inertial Measurement Unit 
DESCRIPTION: The final 80 Prlmar y Resistor is picked. 


TOOLS ANO Resistor Rl, selectable range per 1000013 

MATERIAL: Soldering Iron 


JDC's 01015, 01017, 01029, 01042 


IMPORTANT: 


JDC 01043 __ 

ACCm SI V 35A1A1A1A1A9 

RtHBIWW 

TYPE, Test 

INTERVAL When required 

REFERENCES. 

ATP 1000013 para. 3.3.1.20 
MC-1500 Chapter 9 


PROCEDURE: PERFORM THE FOLLOWING OPERATIONS: 

A. PREPARATION 

1. Refer to JDC 01017; perform steps A. 1 to A. 4. 

B. OPERATION 

1. Check to see that the Clock pulse is aligned to the Peak of the AC AMP OUT 
, sinusoid. 

NOTE: If the alignment is not within specification, unsolder and replace with 
next value of SG Primary Resistor Rl. Repeat step B. 1. 

2. Refer to JDC 01029; perform steps B. 1 and B. 2. 

3. Unsolder Resistor Rl; refer to drawing 1000013, and resolder permanently. 

4. At Unit C4 depress MICROSYN EXCITATION ON button. 

5. Perform JDC 01015. 

6. Repeat step B. 3 of JDC 01042. 

C. CALCULATION (none) 

D. RECORD 

1. Record the final value of Resistor Rl. 
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JDC N001045 
DATE 11/19/63 
CLASS A RELEASE 
TDRH 04651' 


JOB: CALIBRATE THE STRIDING LEVEL 

me 01045 _ 

SUBSYSTEM: 

ASSEMBLY: 

DESCRIPTION: Calibrate the striding level to a given «et of alignment 
pins so that it can be used to level the prealignment fixture pine. »* 

TYPE: Calibration 

INTERVAL: When , 
required 

—" ii \ T m Striding level (MA-96355-21) 

TOOIB AND- One pair alignment pins 

MATERIAL: Two pieces of steel stock 1/4 x 1/4 x 2 inches 

Two Dieces of steel stock 1/2 x 1 x 6 inches 

Calibration level . 

REFERENCES: 

The striding level shall be calibrated on the same set of 
IMPORTANT: ptn« with which it will be used in the prealignment fixture 



(MA-96355). 
PREPARATION 


JOB DESCRIP^ .C .4 C vRD 

FOR 

/ - 

CALIBRATE THE STRIDING LEVEL 


ORD OF R£ VISIONS 


Date 


itevisior. ' TDRR 
Letter No. 


Pages 

Revise 


App »ovaIs 


MIT 


NASA 


$ 

I 


1. 

2 . 

3. 


5. 


6 . 


7. 


Use the calibration level to locate * level area on the table surface. 

Position the alignment pins approximately 2 inches apart on the level area. 

Set the striding level bracket on the long shank of the prealignment pins, as near 
as possible to the groove, so that one pin rests in the V cutout and the other pin 
in under the foot on the other end of the level bracket. 

Place the 1/4-inch square steel stock parallel to bach pin,on each side of the-level, 
but nqt touching the levels on the surface plate. 

Set the two larger pieces of steel stock, one on each side of the bracket face, on 
top of the 1/4-inch stock and against the face to form a support for the level 
bracket. 

If necessary, adjust the leveling nuts to center the level bubble. 

NOTE: As viewed from above, counterclockwise rotation of the nuts 
lowers the end of the level being adjusted, with respect to the 
fixed end. Clockwise rotation raises the end being adjusted. 

Allow the level to stand for at least 1 hour without being touched or moved. 


6. Perform the requirements of B. 5 until no change is evident in the bubble 
position for two checks spaced at least 24 hours apart. 


'M 

1 


B. PROCEDURE 

v 

1. Note the exact position of the level bubble. 

2. Reverse the level on the pins and allow the bubble to stabilize. 

3. Using the level calibration data, check that the level has reversed within 8 arc seconds. 

NOTE: If the level does not reverse within 8 are seconds, a different 

pair of ali gnm ent pins must be used (both pins do not have to 
be changed). If a different pair of pins is used. Steps A. 1 through 
A. 7 and B.l through B.3 must be repeated. 

4. Adjust the position of the bubble until the deviation from center with the level 
in one orientation is the same as the deviation from center in the opposite 
direction with the level in the reversed orientation. 

5. Allow the level to stabilize for 24 hours, then repeat B«4. Make adjustments 
as required. 

NOTE: It is not necessary to have the level on the pins during the stabilization 
period. 
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JOB: CALIBRATE THE STRIDING LEVEL 

JDC 01045 

SUBSYSTEM: 

ASSEMBLY: 

DESCRIPTION: 

TYPE: 

INTERVAL: 

TOOLS AND 

REVERENCES: 

MATERIAL* 


IMPORTANT: 
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Without moving the autocollimator, place a pendulous mirror in the field of 
view of the autocollimator in front of the fixture mirror. 
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JDC NO. 01049 
DATE 11/19/63 
CLASS A RELEASE 
TDRR 04651 


JOB DESCRIPTION CARD 


FOR 


ALIGN THE PIP IRA ABOUT THE PRA 


RECORD OF REVISIONS 


Date 

Revision 

Tdrr 

Pages 

Approvals I 
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No. 

Revised 
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JOB: ALIGN THE PIP IRA ABOUT THE PRA 

Sheet 1 of 2 

JDC 01049 1 

JOB: ALIGN THE PIP IRA ABOUT THE PRA 


Sheet 2 of 2 

JMS 01049 

SUBSYSTEM: IMU 

AMEMBLYt * 

SUBSYSTEM: IMU 


ASSEMBLY: 

DESCRIPTION: Adjust the PIP IRA perpendicular to true vertical 

with the PIP ORA vertical 

TYPE: Prealignment 

WTUlVALl When . 

required i 

DESCBIFnOW: 


TYPE: 

interval: 

■mai m Atm. lorque wieucii, 10 iu.-ib C/C2 ^ 

lwW Alfw- jjyjk £n en wre nch drive; Autocollimator ; Polygon T-handle 
MATFiBIAL: Allen wrench, 5/16-inch drive. 

JDC's 01045 through 01048, 01050, 01051 

\ 

TOOL! AMD- 
MATS MALt 


BBFEBBliUBSt 

IMPORTANT: JDCjs 0^045 through 01048 shall have been performed 

\ 

IMPORTANT: 


. 


A. PREPARATION 

1. Maintain the alignment fixture operating temperature at 128.0* ±Q.5°F. 

2. At Unit C4, press the TORQUE GENERATOR MODE selector switch to 
the STANDBY mode. 

3. At Unit C4, press the PIPA ELECTRONICS POWER (Master) OFF switch. 

B. PROCEDURE 

1. Align the PRA down (Aq) and obtain a good null. 

2. Align the PRA up (Axso) &nd obtain a good null. 

3. Align the PRA down (Aq) and obtain a good null. 

NOTE: If the value of B. 3 is not within 5 arc sec of the value of B. 1, 
repeat B. 2 and B. 3. 

4. Calculate the open loop bias angle A^ 0 . 

5. Calculate the open loop down angle Ajx> 

6. Rotate the dividing head so that the PRA is vertically down. 

7. Using the T-handle Allen wrench, tilt the dividing head about the trunnion 

iuut) MO Uicti the CRA AM VMA’UCai. 

8. Rotate the dividing head about the rotary axis to the angle determined in B. 5 
less 90°. 

9. Use the calibrated fixture level to level the working surface of the alignment 
fixture. 

10. Obtain a reference reading on the trunnion axis autocollimator using a polygon, 
and record as 9 re f. 

11. From the bias angle determined in B. 4, tilt the dividing head until the reading 
on the axial collimator equals the angle calculated in C.3. t 

NOTE: Observe the Lissajous pattern on the 503 Oscilloscope. The pattern 
may be at some angle off null due to the misalignment of the PIP. 

If the float has drifted into the stops during the process of Mi Hng 
the ORA vertical, it may be necessary to tilt the dividing head to 
approximately null the PIP, then return to the final angle specified 
in B.ll. 


INCHES ' 

l ■ 1 _i_I i i i I i 

0 I 2 1 

PHOTOGRAPH!!?SCALE ONLY > 


12. If the open loop pattern indicates large misalignment (or wobble) of the IRA, 
loosen the middle row of PIP alignment screws. Tighten the screws one at 
a time, determining the direction of pattern movement for each screw. By 
alternately tightening opposite screws one at a time, adjust the pattern toward 
null without exceeding 3 in. -lb of torque on any screw. 

13. As the pattern approaches null, reduce the number of Fonews to be torqued (3 in. -lb, 
max) to two. 

14 . Torque the final two screws alternately until a stable null is obtained with all 
the middle screws at 3 in. -lb of torque. The null must be stable with all 
screws torqued to 3 in. -lb. 

15. Increase the torque on the middle screws to 5, 7, and finally 10 in.-lb, working 
diagonally from one screw to another. The pattern may move from null during 
this last adjustment. 

NOTE: Either the bias angle or the misalignment angle has changed. This 
shall be checked in JDC's 01050 and 01051. 

C. CALCULATION 


1. Calculate the open loop bias angle Abo a® follows: 

Aq ~ ^180 :tl80<> 

2 


Abo 1 




where Abo shall be between +180* and -180* 

2. Calculate the open loop down angle Ajjq 118 follows: 

Ado “ Aq “ A bo 

3. Calculate the dividing head setting as follows: 

Dividing Head Setting * 9 re f - A^ 

where 9 re f * value determined in B. 10. 

♦ * 
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Assure that the test equipment is aligned and calibrated. 
B. Procedure 

1. Set rotary table on Precision Test Fixture to 0°. 




CAUTION 

AT NO TIME SHALL THE YOKE ASSEMBLY 
(P/N 1016940) OR CARRIAGE (1017169) OF 
THE PRECISION TEST FIXTURE BE DRIVEN 
WITHOUT FIRST SETTING THE ROTARY 
TABLE TO 0° + 1°. SERIOUS DAMAGE CAN 
BE DONE TO THE PRECISION TEST FIXTURE. 

2. Remove the index pins locking the yoke assembly. 

3. Rotate yoke drive crank a* required, until upper index hole* are aligned. 


VERIFY WITH SIDL PRIOR TO USE 






TDRR 0 y 9 3 1 JUN 3 1964 ^ 

Installation of Optical Unit on .inr 02058 ppy # 2 op 2 

inn* the Precision Test Fixture 06654 

-.- - INITIAL TDRR u n«s p r.c ~ 

subsystem: ° ptlcal ' assy: 1011000 

description: "—--—---— 

4. Insert index pins in upper index holes to lock yoke assembly in the vertical 
position. 

5. Carefully install the Optical Unit on the instrument mounting assembly 
(P/N 1016913) located on the yoke assembly. 

6. Secure the Optical Unit using standard mounting hardware tightened to 
a torque of 20 in. lbs. 

7. Connect the SCT and SXT cables from the Functional Tester to the SCT 
and SXT connectors on the Optical base. 

8. When the test requires the yoke assembly to be positioned to the 
horizontal position, proceed as follows: 

1. Set rotary table to 0°. 

2. Remove index pins locking yoke assembly. 

3. Rotate yoke drive crank, as required, until lower index holes 
are aligned. 

4. Insert index pins in lower index holes to lock yoke assembly in the 
horizontal position. 

CAUTION 

WHEN THE YOKE ASSEMBLY IS IN THE 
HORIZONTAL POSITION, THE ROTARY 
TABLE CAN ONLY BE ROTATED BETWEEN 
60° AND 330° THROUGH 0°. DO NOT ROTATE 
THE ROTARY TABLE BEYOND THESE LIMITS 
OR SERIOUS DAMAGE CAN BE DONE TO THE 
PRECISION TEST FIXTURE. 



INSTALLATION OF OPTICAL UNIT ON THE 
009 PRECISION TEST FEATURE 


[joe 02058 REV. ** 
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SUBSYSTEM OPTICAL UNIT 
OcSCRiPTiON n-« . 

The OU is installed and secured 


- - lASSY. 1011000 ___ 

to the mounting plate assembly on the PTF. 
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A. PREPARATION: 


1. Assure that the 
aligned and calibrated. 


test equipment is 


B. PROCEDURE: 


3. Remove the index pins locking the 

yoke assembly. 6 

4. Rotate yoke drive crank as required 

until upper index holes are aligned. * 


2. Set rotary table on precision test 

fixture (PTF) to 0°. 

CAUTION: To avoid 
serious damage to the 
PTF, at no time shall 
the yoke assembler, 

1016940, or carriage, 

1017169, of the pre¬ 
cision test fixture be 
driven without first 
setung the rotary 
table to 0 # ± i # . 


5. Insert index pins in upper index 
holes to lock yoke assembly in the vertical 
position. 

6. Clean the three balls and seats on 
the mounting plate assembly and the three 
seats on the OU with a lint-free cloth. 

7. Place the three precision balls 
on the three ball seats of the mounting 
plate assembly. Align the ball holes ° 
with the se«t threaded holes. 


VERIFICATION WITH SIOL REQUIRED BEFORE USE 
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INSTALLATION OF OPTICAL UNIT ON THE 

■^....ra^ON TEST FIXTURE | Jpe 02058 REV E ^ 2 

8U8_SYSr EM OPTICAL UNIT L«v ionoop 


8. Carefully install the OU on the 
mounting plate assembly, located on the 
yoke assembly. 

9. Secure the OU in place, using stand¬ 
ard mounting hardware tightened (in 

5 in lb increments) to a torque of 20 in lb 
in tne following sequence, A-C-B (see 
figure 1). 

NOTE; When testing 
OU serial numbers 9 
through 12, proceed 
with step n , other¬ 
wise proceed with 
step 10 and omit steps 
11 and 12. 

10. Connect functional tester cable. 

W9 (Pi and P2) to OU SXT connectors and 
cable W10 (PI) to OU SCT connector. 

11. Connect adapter cable W17 (1022934) 
P2 to OU SXT J2 connector. 

12. Connect functional tester cable W9- 
P2 to adapter cable W17-J2. Connect 
cable W9-P1 to OU SXT-J1 connector and 
cable W10-P1 to OU SCT-J1 connector. 

NOTE; When the test 
requires the yoke 
assembly to be posi¬ 
tioned to the horizon¬ 
tal position, proceed 
with steps 13 through 
16. 

13. Set rotary table to 0°. 


15. Rotate yoke drive crank, as re¬ 
quired, until lower index holes are 
aligned. 

16. Insert index pins in lower index 
holes to lock yoke assembly in the hor¬ 
izontal position. 

CAUTION; To prevent 
damage to the PTF when 
the yoke assembly is in 
the horizontal position, 
do not drive the rotary 
table to more than 60° 
or less than 330°. . 



Figure 1. Torquing Sequence 
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14. Remove index pins locking yoke 
assembly. 
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A. Preparation i; 

/ Assure that the test equipment is aligned and calibrated. Ref: FTM ;! 

. - If 

*1016949 and FTM 1016910. Record on JDC data sheets for the required 

tests. 

B. Procedure 

1. Install Optical Unit on instrument mounting assembly #1016913 using 
standard mounting hardware. 

2. Place the yoke assembly #1016940 of the Precision Test Fixture in 
, the horizontal position (Z axis) by using the yoke drive #1016937. 

3. Phu « the locating pins #1016946 in place on the yoke assembly. 

4 . Carefully install the instrument mounting plate with the Optical Unit 
on the yoke, positioning over the pins provided. Secure with the three 
captive screws in the plate. 

5. Connect the power cables from the Functional Tester to the SCT and 
SXT connectors on the Optical Base. 

6. If the test requires the yoke to be in the vertical position (Y axis), 
remove the locating pins #1016946 and rotate the yoke to the vertical 
position using the yoke crank. Install the locating pins #1016946 in 
this position. 
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JOB: Optical Axes Positioning 


SUBSYSTEM: 


Optical Unit 


A 


.inr 02059 rfv: > _ PAGE^_OF_L. 
06654 

INITIAL TD pp ng Pftg — 


assy: 


1011000 


description: 

F. Procedure to read ant TACH Voltaae 

1. All switches shall be as shown in Section A. 

2. Set TACH SEL switch to one o£ the following positions as required; 


2.1 

SXT TRUN 

F 

2.2 

SXT SHAFT 

1 

2.3 

SCT TRUN 

j 

2.4 

SCT SHAFT 

| 


3. Set VOLT-RMS SEL switch such that the TACH voltage can be read on 
the PAV voltmeter. 

G. Procedure to check stiction of SCT and SXT motors 

1. All switches shall be as shown in Section A. 

2. Set the SCALE $EL to one of the following positions as required: 

2.1 2V position to limit excitation voltage to 2 volts. 

2.2 10V position to limit excitation voltage to 10 volts. 

3. Set the MOTOR SEL switch to one of the following positions as required: 
3.1 SXT TRUN to drive Sextant Trunnion Motor 

SXT SHAFT to drive Sextant Shaft Motor 
SCT TRUN to drive Scanning Telescope Trunnion Motor 
3.4 SCT SHAFT to drive Scannine Telescope Shaft Motor 

4. Rotate VOLTAGE ADJ control CW as required to apply excitation 
voltage to motor. 

5. Set FWD-REV switch as required to change direction of motor rotation. 


3.2 

3.3 


!i 

* .*! 

V 


OATE. 


m 




i’L 

i 


* 



INCHES 

lA.Mfci.ijM 


I 




V# 

1 * F ' 

t V 1 


:: -l 

• l -W*. .j* 























JOB OPTICAL AXES POSITIONING 

JDC 02059 RFV C mcf 1 nr 6 
INITIAL TDRR 06654 DS PfiS 

SUBSYSTEM OPTICAL UNIT 

ASSY. 1011000 

DESCRIPTION 


Position SXT trunnion or shaft axes; position SCT 
trunnion or shaft axes. 
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1. Functional Tester, 1016949- 








011 
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1 __ 


2 - kTi 1)9 fd-8iT est Fixture - 


A. • PREPARATION 


CONTROL 

POSITION 

1. Set the functional tester controls to 

the following positions before positioning 

MOTOR SEL 

OFF 

electrically: 


TACH SEL 

OFF 

CONTROL 

POSITION 

RSVR NULL SEL 

OFF 

Control Panel 


SYSTEM switch 

BLK I 

FINE IND SEL 

OFF 

MODE switch 

SLAVED 


RSVR BRIDGE SEL TRUN 64X 


PAV 


TRUNNION RSVRXMTR 0° 
SHAFT RSVRXMTR 0° 

TRUN/SHAFT FINE 0° 


MODE OPR 

VARIABLE selector 30V 
FUNCTION switch 0° 


DEGREES control 0° 

VERIFICATION WITH SIDL REQUIRED BEFORE USE DATE 


FORM 00108A 
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JOB opt ical axes positioning 


SUBSYSTEM OPTICAL UNIT _ 

CONTROL POSITION 

DRB 

Degree Selectors 000.00 

B. PROCEDURE TO ELECTRICALLY 
POSITION THE OU TRUNNION OR SHAFT 
AXIS ' 

NOTE: When positioning the 
trunnion or shaft axes, the 
control panel trunnion and 
shaft RSVRXMTR counters 
will indicate half the angle 
displayed on the corresponding 
optical unit (OU) counters. 

2. Manually rotate the control panel 
TRUNNION RSVRXMTR control for 
trunnion axes positioning. Effect a fine 
adjustment of the trunnion axes by setting 
the control panel TRUN/SHAFT FINE 
control to equivalent counter reading of 
TRUN RSVRMTR (see Table 2 for counter 
reading) and set FINE IND SEL to 64X. 

3. Set FINE IND SEL TO OFF. 

Manually rotate the control panel SHAFT 
RSVRXMTR control for shaft axes 
positioning. Effect a fine adjustment of 
Uie shait axes by setting the control panel 
TRUN/SHAFT FINE control to equivalent 
counter reading of SHAFT RSVRXMTR 
(see table 3 for counter reading) and set 
FINE IND SEL TO 16X. 

C. PROCEDURE TO READ OUT OU 
RESOLVER ANGLES 

4. The procedure for reading the 
angular position of the OU resolvers is 
as follows: In table I, select the OU 
resolver to be tested. Set the functional 


_ APC 02059 REV C PAGE 2 Of 6 

______ ASSY 1011000 

tester controls to the positions indicated in 
the column under the selected resolver. 

5. Down-Scale PAV VARIABLE selector 
to maintain full-scale deflection on PAV 
meter, while adjusting DRB degree selectors. 

6. Rotate the DRB degree selectors to 
obtain a null (0 .0004V) on the PAV 
meter. The PAV VARIABLE selector 
must be simultaneously down scaled 
while rotating the DRB selectors until 
the VOLTS-RMS window indicates .003 
volt scale. 

7. The proper OU resolver angle will 
correspond to that displayed on the ADU 
provided that the PAV has been nulled 
in a positive direction (pointer deflects 
right) for increased ADU angle and that 
the PAV overload lamp switch has not 
gone on. If PAV overloads at the . 003 
scale, a valid reading may be taken after 
setting the VARIABLE selector to the 

. 01 scale (provided that the null is still 
within 0.4 millivolts). 

D. PROCEDURE TO READ OUT 
RESOLVER NULL VOLTAGE 

8. All switches shall be as shown in 
Section A. 

9. Place the RSVR NULL SEL switch 
to one of the following positions, as 
required: 

TRUN 64X 
TRUN IX 
SHAFT 16X 
SHAFT 1/2X 
SCT TRUN IX 
SCT SHAFT 1/ZX/1X 

BATE _ 


FORM 00109A 
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JOB OPTICAL AXES POSITIONING JDC 02059 REV C PAGE 3 Of 6 

SUBSYSTEM OPTICAL UNIT ASSY 1011000 


10. Set the PAV degrees control, as 
required, to obtain one of the following 
indications in the degrees window: 

o 

0 position when reading out 
all nulls except the SXT THUN 


50 position when reading out 
SXT TRUN 64X angle ONLY 

11. Rotate PAV VARIABLE controls, 
as required, to ensure that the null volt¬ 
age can be read on the PAV meter. 

E. PROCEDURE TO READ OUT TACH 
VOLTAGE 

It. All controls shall be as shown in 
Section A. 

13. Set TACH SEL switch to one of 
the following positions as required: 

SXT TRUN 
SXT SHAFT 
SCT TRUN 
SCT SHAFT 

14. Rotate the PAV VARIABLE 
selector until the TACH voltage can be 
read on the PAV meter. 

F. PROCEDURE TO CHECK STICTION 
OF SCT AND SXT MOTORS 

15. All controls shall be as shown in 
Section A. 

16. Set the control panel SCALE SEL to 
one of the following positions, as required: 


2V position to limit excitation 
voltage to 2 volts. 

10V position to limit excitation 
voltage to 10 volts. 

17. Set the control panel MOTOR SEL 
switch to one of the following positions, 
as required: 

SXT TRUN to drive sextant trunnion 
motor. 

SXT SHAFT to drive sextant shaft 
motor. 

SCT TRUN to drive scanning telescope 
trunnion motor. 

SCT SHAFT to drive scanning telescope 
shaft motor. 

18. R tate control panel VOLTAGE 
ADJ control CW as required to apply 
excitation voltage to motor. 

19. Set control panel FWD-REV switch 
as required to change direction of motor 
rotation. 


BATE 


FORM 00109A 

Chr. X/19/4U 






i 


JOB OPTICAL AXES POSITIONING _ JDC 02059 REV C PA GE 4 OF 6 
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TABLE I 


Functional Tester 


Control Panel FINE IND S$L 
Control Panel RSVR BRIDGE SEL 


Control Panel MOTOR SEL 


Control Panel TACH SEL 


Control Panel RSVR NULL SEL 


PAV MODE 


PAV VOLTS RMS 


PAV FUNCTION SWITCH 


PAV DEGREES 


Control Panel TRUNNION RSVRXMTR 


Control Panel SHAFT RSVRXMTR 


DRB Degree selectors 


SXT SDA SXT TDA 

16X RSVR 64X RSVR 


OFF 


SHAFT 16X 


OFF 


OFF 


OFF 


OPR 


ADJ for PAV 
Null 


180* 


0 * 


Optional 


Optional 


ADJ for PAV 
♦ Null 


OFF 


TRUN64X 


OFF 


OFF 


OFF 


OPR 


ADJ for PAV 
Null 


18(f 


50* 


Optional 


Optional 


ADJ for PAV 
♦ Null 


BATE 


FORM 00109A 
Chff. 5/12/64 


} 














































JOB OPTICAL AXES POSITIONING _ JDC 02059 REV C PAGE 5 OF 6 
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TABLE 2 


LOS 

ANGLE 

DEG 

TRUN RSVR 
XMTR 
COUNTER 
DEG 

TRUN/SHAFT 

FINE 

COUNTER 

DEG 

LOS 

ANGLE 

DEG 

TRUN RSVR 
XMTR 
COUNTER 
DEG 

TRUN/SHAFT 

FINE 

COUNTER 

DEG 

0 

0 

i o 

30 

15 

240 

2 

1 

64 

32 

16 

304 

4 

2 

128 

34 

17 

8 

6 

3 

192 

36 

18 

72 

8 

4 

256 

38 

19 

136 

10 

5 

320 

40 

20 

200 

12 

6 

24 

42 

21 

264 

14 

7 

88 

44 

22 

328 

16 

8 

152 

46 

23 

32 

18 

9 

216 

48 

24 

96 

20 

10 

280 

50 

25 

160 

22 

11 

344 

52 

26 

224 

24 

12 

48 

54 

27 

288 

26 

13 

112 

56 

28 

352 

28 

14 

176 
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SUBSYSTEM 
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1011000 


TABLE 3 


LOS 

ANGLE 

DEG 

SHAFT RSVR 
XMTR 
COUNTER 
DEG 

TRUN/SHAFT 

FINE 

COUNTER 

DEG 

LOS 

ANGLE 

DEG 

SHAFT RSVR 
XMTR 
COUNTER 
DEG 

TRUN/SHAFT 

FINE 

COUNTER 

DEG 

0 

0 

0 

44 

22 

344 

2 

1 

' 32 

55 

27.5 

160 

4 

2 

64 

70 

35 

40 

6 

3 

96 

85 

-4275- 

286 

8 

4 

128 

100 

50 

160 

10 

5 

160 

115 

57.5 

40 

12 

6 

192 

130 

65 

280 

14 

7 

224 

145 

72.5 

160 

16 

8 

256 

160 

80 

40 

18 

9 

288 

175 

87.5 

286 

20 

10 

320 

190 

95.0 

160 

22 

11 

352 

205 

102.5 

40 

24 

12 

24 

220 

110 

280 

26 

13 

56 

235 

117.5 

160 

28 

_14 

88 

250 

125 

40 

30 

15 

120 

265 

132.5 

280 

32 

16 

152 

280 

140 

160 

34 

17 

184 

295 

147.5 

40 

36 

18 

216 

310 

155 

280 

38 

19 

248 

325 

167.5 

160 

40 

20 

280 

340 

170 

40 

42 

21 

312 

355 

ItTE 

280 
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SUBSYSTEM 

description: 


OPTICAL UNIT 


1011000 



TDRR 
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Completel 
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1 interval: 

__As r 


TOOLS AND 

material: 

Functional Tester, 1016949 
Precision Test Fixture, 1016910 
-* Illuminator. 1001674 


theory of test 

-SXT R eticle Eccentricity and SDA 
Perpendicularity 
L 1 The SXT reticle is observed 
through the Precision Test Fixture's 
SXT Vertical Autocollimator via the 
LLOS as shown schematically in Figure 
1. A series of angular displacement 
measurements of the reticle through 
the complete excursion of SDA is taken 
with the autocollimator's filar micro¬ 


meter. The results are charted and analyse 
t° yield the reticle's eccentricity and SDA 
perpendicularity error with respect to the 
Optical Unit's ball mount plane. 

2. Orthogonalit y of the Reticle "R» Li n « to 
TDA 

2.1 The SXT reticle and its autocollimated 
SLOS reflection are observed through the SX'. 
eyepiece as shown schematically in Figure 2. 
The change in displacement between the 
reticle's "R" line and its reflection as the 
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SXT RETICLE ECCENTRICITY, PERPENDICULARITY 
OF SDA, ORTHOGONALITY OF RETICLE "R" LINE TO 
TDA Jf)¥ JD ORTHOGONALITY OF TDA TO SDA 
-' OPTICAL UNIT IN A V ERTICAL POSITION 


_8 U BB Y g Tg M OPTICAL UNIT _ 

DE8CRH»TI0«y 

THEORY OF TEST (cont'd) 
reflection tracks across the reticle field 
represents the lack of orthogonality between 
reticle "R" line and TDA. It is measured by 
comparing the displacements at the field 
extremes to the reticle line thickness. 

3. Orthogonality of the TDA to SDA 

3.1 The SXT reticle and its autocollimated 
SLOS reflection are observed through the 
SXT eyepiece as shown schematically in 
Figure 2. A series of angular displacement 
measurements between the reticle "R" line 
and its reflection through the complete 
excursion of SDA are made with reference 
to the reticle line thickness. The results 
are charted, compared to data from test 1 
(SXT Reticle Eccentricity and SDA Per¬ 
pendicularity). and analyzed to yield the 
parallelism error between the SLOS and 
LLOS and the eccentricity of the reflected 
SLOS reticle image to the SDA. both of 
which are related to the lack of orthogonality 


T 


tlQC:9^Q6o M REvr.r.tuunr 3 im is 
trrrtAL torr 06 654 ee f*e$ 7 


ASSY 


1011000 


between the TDA and SDA, and lack of 
orthogonality between the SLOS and TDA. 

A. PREPARATION 

1. Install the Optical Unit on the Precision 
Test Fixture in the vertical position per 
JDC 02058. 

2. Illuminate SXT Vertical Autocollimator. 
Allow a minimum of one hour warm—up 
period for the autocollimator lamp to 
establish thermal equilibrium before taking 
any accuracy readings. 

3. Transfer the following PTF certification 
data from the current Certification Correctior 
Cards to the data sheet of this JDC. 

3. 1 Zero Setting of SXT Vertical Auto¬ 
collimator used as an autocollimator. 

3.2 Zero Setting of SXT Vertical Auto¬ 
collimator used as a telescope. 

3.3 Yoke Position Correction, applying 
algebraic signs as indicated on the Correction 
Card. 


OATS 
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T 9oSP A ' AND orthogonality of tda to sda - 

-O PT I CAL UNIT IN A vertic al position 


subsystem 


JDC rev: R . PAGE 4 OF 

| INI TIAL TDR R 06654 DS PGS „ 


DESCRIPTION! 

A. PREPARATION (CONT"D) 


OPTICAL UNIT 


JASSY 1011000 


NOTE: See Table I 
for definition of letter 
symbols used in this 
JDC. 

4. Sight through autocollimator eyepiece. 
Note relation of autocollimated image 
(reflected off Turntable Mirror) and 
adjustable filar reticle. If not super¬ 
imposed, adjust vernier to superimpose 
in vertical and horisontal axes — lamp 
housing up ( 6 |* M( | Ump homing 

left ( -HD )U Record filar readings. 

NOTE: Whenever the 
autocollimator is rotated, 
the side of the mounting 
bracket assembly 
(P/N 1016955), is to be 
tapped lightly with the 
hand so that the auto- 
collimator seats securely 
into the V-blocks of the 
bracket assembly. 

All adjustments on auto¬ 
collimator verniers are 
to be made by rotating 
the vernier control knob 
CW to the final setting. 

If necessary, rotate the 
vernier control knob CCW 


* Indicates position of lamp housing. 


past the setting and 
then approach the 
setting by rotating 
the vernier CW. 

To obtain positional 
accuracy with the auto¬ 
collimator, take a set 
of 5 readings, offsetting 
the vernier before each 
reading. The average 
of the readings is to be 
considered the final positional 
setting. Of the 5 readings 
taken, none shall deviate 
from the average of all by 
more than 2 seconds. 

CAUTION: When adjusting 
the vernier, rotate it slowly. 

Do not exert any pressure 
on the vernier shaft other 
than that which is required 
to rotate it. Excessive 
pressure transmitted to the 
shaft, from any direction 
(up, down, in or out) may 
result in erroneous readings. 

5. Average of readings recorded in step A. 4 

shall not differ from the zero setting of the 

SXT Autocollimator used as an autocollimator 

recorded in step A.3.1 by more than 2 

seconds. Record the difference on the data 

sheet. 


n/vn: 














SXT RETICLE ECCENTRICITY, PERPENDICULARITY 
OF SDA, ORTHOGONALITY OF RETICLE “R" LINE 
TO TDA, AND ORTHOGONALITY OF TDA TO SDA - 
ilQB .OPTICAL UNIT IN A VERTICAL POSITION 

r 

JDC: 02060 rfv: F. pa r r r 5 of JLft 
INITIAL TDRR 06654 n «. pr .«. 7 

SUBSYSTEM: __ OPTICAL UNIT 
description: 

assy : 1011000 


TABLE I 

DEFINITION OF LETTER SYMBOLS 


Letter 

Symbol 


X y 

Left-Right component of angular error between normal to yoke mounting plane 
and normal to PTF's Horizontal Turntable Mirror 

Y y 

Up-Down component angular error between normal to yoke mounting plane 
and normal to PTF’s Horizontal Turntable Mirror 

X 

Left-Right component of SXT reticle angular position via LLOS at specific SDA 
angle - also indicated as X ) 

Y 

Same as X - but up-down component 

~X 

Average of X's through SDA excursion 

7 

Average of Y's through SDA excursion 

X 

Left-Right component of angular displacement between reticle position at 
specific SDA angle and the center of SDA rotation. 

y 

1 Same as 1 1 - but up-down component 

*c 

1 Left-Right component of angular position of center of SDA rotation via LLOS 

T c 

Same as X c - but up-down component 

x . 

Same as X - but via SLOS 

Y . 

Same as Y - but via SLOS 


Same as X - but via SLOS 

X 

Same as Y - but via SLOS 

AX 

Left-Right component of angular displacement between average position of 
reticle via LLOS and average position of reticle via SLOS 


DMv 










SUBSYSTEM: OPTICAL UNIT 

description: 


assy: loiiooo 


TABLE I 

DEFINITION OF LETTER SYMBOLS (Cont'd) 


Letter 

Symbol 


Definition 


A T 


Seme M fi X- bat up-down component 


x 

y —l 


Left-Right component of angular displacement between reticle position via 
LLOS and SLOS at specific SDA angle - also indicated as ). 

Same as X gt ^ “but up-down component 

Angular displacement between left-right positions of SXT reticle at SOA 0° 
and SDA 180° via SLOS 

Angular displacement between up-down positions of SXT reticle at SDA 90° 
and SDA 270° via SLOS 













SXT RETICLE ECCENTRICITY, PERPENDICULARITY 

OF SDA, ORTHOGONALITY OF RETICLE "R" LINE lnr . 0 2060 

JOB* TO TDA » AND ORTHOGONALITY OF TDA TO JDC - REV PAGEi.OF-JA 

-^PA-OPTICAL UNIT TN A VERTICAL POSTT T n|INITIAL TDRR 06654 DS PGS 

SUBSYSTEM OPTICAL UNIT _ AS SY 

description: --— 

B. PROCEDURE rri » 

CONTROL POSITION 

1. SXT Reticle 
Pe rpcndicularit 

1.1 With the rotary table at 0°, adjust 
the carriage (P/N 1017169) in the SXT 
position such that the indicator and index 

mark. ere in line on the left .ide of the Muu£ , QpR 

rail* (P/N 1017154). Thia places the VOLT-RMS SEL 30V 

center line of the rotary table below and FUNCTION SWITCH 

: (PAV) 0 ° 

in line with the center line of the SXT. 

, , . _ TRUNNION RSVR 

1.2 Lock the carriage m this position. fcMTR 0° 

1.3 Remove plug from SXT eyepiece SHAFT RSVR XMTR 0 ° 

beam splitter and attach the SXT Auto- DEGREES (PAV) 450 

collimator Illuminator. Turn it. lamp 5 Sight through the SXT Vertical Single 

on to illuminate the SXT reticle. 

NOTE: Adjust the light 
position so that the image 
of the lamp filament is 
centralized in the SXT 
objective lens. 

1.4 Set the following Functional Tester 
controls as specified below: 


CONTROL 

POSITION 

FUNCTION SEL 

SXT 

RSVR BRIDGE SEL 

SXT TRUN 64X 

MOTOR SEL 

OFF 

TACH SEL 

OFF 

RSVR NULL SEL 

OFF 

PAV MODE 

OPR 

VOLT-RMS SEL 

30V 

FUNCTION SWITCH 
(PAV) 

0 ° 

TRUNNION RS VR 
fcMTR 

0 ° 

SHAFT RSVR XMTR 

0 ° 

DEGREES (PAV) 

45° 


1.5 Sight through the SXT Vertical Single 
Axis Autocollimator with its lamp off. 
Observe the SXT reticle via the LLOS 
through the blear area in the center of 
the Mirror Assembly. Make any minor 
rotational adjustment to the autocollimator 
barrel necessary to set the autocollimator's 


DATE 





SXT RETICLE ECCENTRICITY, PERPENDICULARITY 


OF SDA, ORTHOGONALITY OF RETICLE "R" LINE 
TOjLDA, AND ORTHOGONALITY OF TDA TO SDA 
- OPTICAL UNIT IN A VERTICAL POSITION 

JDa 02060 REV:.F_PA8t*_0Fj». 
INiTtAL TORN 0< * 54 00 PM , 

SUBSYSTEM OPTICAL UNIT 

ASSY 1011000 


B. PROCEDURE (cont'd) 
corresponding elements parallel to the "M" 
and n R” lines of the SXT reticle. Refer 
to Figure 3 for "M” and "R" line positions. 


t XT RETICLE WITH 
SDA AT 0* 

e LINS 



ARROW INMOATCt 

•IRtCTIOM OR IRCRSARIRS AR0LC 


1.6 Reset the following Functional Tester 
controls as indicated. 

CONTROL POSITION 

FUNCTION SEL OFF 

MOTOR SEL SXT SHAFT 

The Functional Tester's VOLTAGE ADJ 
control and FWD-REV switch will now 
control the SDA rotation and direction. Use 
these controls to position the SDA to the 
requirements of step B. 1.7. 

1.7 Sighting as in step B. 1.5, measure 
the position of the center of the SXT reticle 
with the collimator's filar micrometer in 

a series of positions 90° apart as shown 
on the schedule. Table II. The right angle 
between elements of both the SXT and 
Autocellimater reticles is used as a 
reference fer 90*. 


Figure 3 







SXT RETICLE ECCENTRICITY, PERPENDICULARITY 


or SDA, ORTHOGONALITY OP RETICLE M R" LINE 
TO TDA, AND ORTHOGONALITY OF TDA TO SDA - 
JOB- OPTICAL UNIT IN A VERTICAL POSITION 

JDC: 02060 rev: J^_PAGe-SLOF_18 
INITIAL TDR» 06654 nc or.c 7 

SUBSYSTEM: OPTICAL UNIT 

assy: 1011000 

description: . 


TABLE n 

LLOS POSITIONING SCHEDULE 


iKsm 

IB^kRSSBB 

■hhehb 


Lamp 

Position 

i 

X (0*) 

CW 


2 

X(90°) 





3 

X(180°) 



^B 


4 

X (270°) 

CW 

^B 


5 

^{ 180 oj 

ccw 

^B 


6 

X(900) 



■B 

^^B 

7 

X (0O) 



^B 


8 

X(270°) 



^B 


9 

X(180°) 



^B 


10 

X(90O) 

CCW 

^B 

BB 

11 

X(l80°) 



^B 


12 

X(270°) 



^B 


13 

X(0») 


BBB 

^B 


14 

X(90») 


^B 


15 





16 

BBIBSSImI^^^B 



17 

Y(0°) 

■■TiTHBl 


18 

Y(90°) 

1 


^n^B 

19 

Y(180°) 

, 

B^^B 

■■ 


20 

Y(270°) 


B 

BBI 

21 

7{U6 U )- 

■■■iW'flS 


^^B| 

22 

Y(90°) 



BB 

BMB1 

23 

Y(0°) 



B 


24 

Y(270°) 



^B 

^^B| 

25 

Y(180<>y 



^B 


26 

Y(90°) 

ccw 

B 


27 

Y(180«) 


^B 


28 

Y(270°) 



^B 


29 

Y(0°) 



^B 


30 

Y(90°) 


^B 

^BBI 

31 

Y(0°) 




32 

- 

Y(270°) 

IHbiB 

bb 















SXT RETICLE ECCENTRICITY, PERPENDICULARITY 
OF SDA, ORTHOGONALITY OF RETICLE “R" LINE 


AND ORTHOGONALITY OF TDA TO SDA ■ 






JDCi-flilM. REV:jr.PAQE_i$OF_J$ 
[INITIAL TPRR 06654 D8 P09 7 


.SUBSYSTEM OPTICAL UNIT (ASSY 1011000 

DESCRIPTION:- -—-- 

B. PROCEDURE (Cont'd) 1.9 Subtract the computed average of each 

Vertical coordinate, Y, is measured with component from the VZero Setting of the 

the collimator's filar micrometer when Autocollimator Used as a Telescope" 

the lamp housing is up < 6 ). and recorded in step A.3.2 and enter on date 



the horisontal coordinate, X, is measured 

when the lamp housing is left ( w-0 ). 

Record the filar readings for the 32 

positions on the schedule in the appropriate 

box of the data sheet. The number in each 

data box corresponds to the schedules 

position sequence and approach direction 

refers to rotation as viewed from panel end, 

NOTE: The SXT SDA is 
provided with stops to 
limit travel to ± 270° 
from SDA 0°. By follow* 
ing the sequence of 
positioning and direction 
of approach in the schedule 
of Table II the stops will 
not interfere with rotation 
to desired position. 

1.8 Compute the sum and average of the 
four readings for each component at each 
shaft position and enter on data sheet. 


sheet. (Apply the conventional algebraic 
signs to the recorded values.) 

1.10 Multiply each entry of step B. 1.9 by 
2 and enter on the data sheet. 

1*11 Plot the data on the g raph data sheet 
to suitable scale on an "X" - "Y" coordinate 
graph in which "X" is horisontal (positive 
to the left) and "Y" is vertical (positive up). 

1.12 Plot the yoke correction point recorded 
in step A. 3. 3 on the graph of step B. 1.11. 

1.13 Using data previously recorded and 
algebraic sign convention, fill in the LLOS 
Perpendicularity and Eccentricity Compu¬ 
tation chart as follows: 

1.13.1 Column I - Enter the X coordinate 
( **0 ) of each 90° position computed in 


DATE 









OF SDA, ORTHOGONALITY OF RETICLE "R" LINE* * 
TOJDA, AND ORTHOGONALITY OF TDA TO SDA 
- ° "OPTICAL UNIT IN A VERTICAL POSITION 

SUBSYSTEM 


DESCRIPTION! 

B. PROCEDURE (Cont'd) 


OPTICAL UNIT 


JDC-^2060^ REV! p PAGEu. OF m 


INITIAL TDRR 


J&£54_ 


DS PGS 


ASSY 


1011000 


1» 13.8 Column VII - Square each entry in 
Column V and record. 


in step B. 1. 10. 

1.13.2 Column II - Enter the Y coordi- 
nate ( 6 ) of each 90° position com¬ 

puted in step B. 1.10. 

3. 13*3 Column III - Subtract the Xy yoke 
correction recorded in step A. 3. 3 from 
each entry in Column I and record. 

1.13.4 Column IV - Subtract the Y y yoke 
correction recorded in step A.3.3 from 
each entry in Column U and record. 

1.13.5 Total the four entries in Column 
III and divide by 4 to arrive at the 
average X. Do the same for Column IV 
to arrive at the average Y. 

3* 13.6 Column V - Subtract the average 
X v computed in step B. 13.5, from each 
entry in Column III and record. 

1.13.7 Column VI - Subtract the average 
Y computed in step B. 13.5, from each 
entry in Column IV and record. 


33.9 Column VIII - Square each entry in 
Column VI and record. 

1.13.10 Column IX - Add the entry for 
each angle of Column VII to the entry for 
the same angle of Column VIH and record. 

1.13.11 Column X — Compute the square 
root of each entry in Column IX and record. 
3« 13.12 Total the four entries in Gai nt nn 

X and divide by 4 to arrive at the Eccen¬ 
tricity for the SXT reticle. This value 
shall not exceed 5 arc seconds. 

1.14 Translate the averages X and Y to the 
original coordinate system on which the 
plot of step B. 1.11 is based by adding to 
each, the appropriate yoke correction to 
arrive at the X,. and T as indicated on the 
data sheet. (Apply the conventional algebraic 
signs to the recorded values). 

!• 15 Plot the point X Qt Y c on the graph of 
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SUBSYSTEM OPTICAL UNIT 
DESCRIPTION: 

B. PROCEDURE (Cont'd) 


1011000 


2.2.1 Set Functional Tester controls as 


step B. 1.11 and draw a circle with this shown in Section A of JDC 02059. 


point as the center and with a radius 
equal to the eccentricity computed in 
step B. 1.13.12. 


2.2.2 Set RSVR BRIDGE SEL to SXT/SCT 
TRUN IX and check for electrical aero by 
rotating the 10° dial one position CCW. 


1.16 The distance between the center of Meter on PAV shall deflect to the left, 

the circle and the yoke correction point 2.2.3 Return 10° dial to aero. 


plotted in step B.1..2 represents shaft 


2.2.4 Set RSVR BRIDGE SEL to SXT/SCT 


perpendicularity, ft is computed as * SHAFT 1/2X. 

indicated on the data sheet by taking the 2.2.5 Check for electrical aero as above. 

square root of the sum of the squares ef 2.2.6 If PAV meter deflects in the opposite 

_ * * 

X and Y. Perpendicularity shall not ex** direction, rotate the particular counter on 

ceed 10 arc seconds. Functional Tester 360°. 

*• Ortho gonality of the Reticle "R M Line 2*2.7 Set the FUNCTION SEL to SXT. 

TDA? 2.2.8 While observing the SXT reticle 

2.1 Illuminate the SXT reticle by means through the SXT eyepiece, rotate the 


of the SXT autocollimator illuminator. 


TRUNNION RSVR XMTR to move the 


2.2 With the equipment set up as in the reticle's reflected image into alignment 
previous test and using the SXT SLOS with itself. 


as an autocollimator, set the TDA to 0° 2.3 Observe the SXT reticle and its reflected 


by autocollimating as follows: 


image as it travels up and down the field of 







NOTE: Reticle lines 
are considered to be 
3 seconds wide during 
autocollimation and 6 * 

seconds wide via tele¬ 
scopic observation. 

2.4 If the separation in step B. 2.3 is in 
the same direction at top and bottom, the 
smaller separation shall be subtracted 
from the larger. If the separation is in 
opposite directions at the top and bottom, 
the two estimates of separation shall be 
added together. Record this computed 
tracking error on the data sheet. 


RSVR NULL SEL OFF 

PAV MODE OPR 

VOLT-RMS SEL 30V 

FUNCTION SWITCH 0° 

(PAV) 

TRUNNION RSVR 0° 

XMTR 

SHAFT RSVR XMTR 0° 

DEGREES (PAV) 45® 


3.2 While observing the SXT reticle through 
the SXT eyepiece, rotate the TRUNNION 
RSVR XMTR to move the reticles reflected 
image into "M" line coincidence. At SDA 0°. 


p.vrr: 
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S UBSYSTEM -OPTICAL UNIT_ ASSY 1011000 

DESCRIPTION:p--—-— u - 

B. PROCEDURE corresponds to the schedule's position 

estimate with reference to the reticle sequence. The schedule. 


corresponds to the schedule's position 
sequence. The schedule's approach 


Un. thickness given in .tep B. 2.3. the direction refer, to SDA rotation a. viewed 

left-right angular displacement of the "R" from panel end. 

line image with respect to its real positioi, NOTE: By following 

tv:, .in- .. . t •®quence of positions 

This will be the first of a sequence of 16 and direction of approach 

»»" M . in the schedule of Table III. 

R Une displacement estimates shown on the SXT SDA limit stops 

♦v e-L , . _ ., _ . ^11 Hot interfere with 

th. Schedule,T.bl. in. At SDA 0° and rotation to desired po.ition. 

SDA 180°. th. di.placm.nt wiU be left- 3.3 Compota th. .urn and average of th. 

right and i. converted to th. X, coordi- four e.timate. for th. coordinate at each 

nat. by applying a plu. ( + ) (ign if th. .haft position and enter on data sheet. 


shaft position and enter on data sheet. 


image i. to the LEFT of the real reticle 3.4 Using data previously recorded and 
on a minus ( - ) sign if if. to th. RIGHT. algebraic sign convention, fill in the SLOS 

At SDA 90* and SDA 270®, the displace- separation computation chart as follows: 


ment will be up-down and is converted 3.4.1 Column I - Enter the average X, 

to the Y, coordinate by applying a plus coordinate for SDA 0° and SDA 180® computed 

I * I ■i| n if the image is above the real in step B.3.3. 

reticle or a minus ( - ) sign if it is 3.4.2 Column U - Enter the average Y, 

below. Biter the 16 coordinate estimates coordinate for SDA 90® and SDA 270® com- 

(4 at each cardinal angle) on the data puted in step B.3.3. 

sheet. Th. number in each data box 3.4.3 Compute and enter the sum and 


n.'.rt: _ 





SXT RETICLE ECCENTRICITY, PERPENDICULARITY 
OF SDA, ORTHOGONALITY OF RETICLE "R" LINE 
TO TDA, AND ORTHOGONALITY OF TDA TO SDA 
JOB- OPTICAL UNIT IN A VERTICAL POSITION 


SUBSYSTEM: 


OPTICAL UNIT 
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INITIAL TPPB — 06654 os pps ,7 


assy: 


1011000 


description: 


TABLE III 

SLOS POSITIONING SCHEDULE 



Coordinate 

Direction 


& SDA Ancle 

of Approach 

1 


CCW 

2 


CCW 

3 

Xe (0°) 

cw 

4 

Ya (90°) 

CW 

5 

Xe (180<>) 

CW 

6 

Ye (270°) 

CW 

7 


CCW 

8 

Ye (900) 

CCW 

9 

Xe (0O) 

CCW 

10 

Ye (2700) 

CCW 

11 

Xe (0°) 

CW 

12 

Ye (900) 

cw 

13 

Xe (180°) . 

cw 

14 

Ye (2700) 

cw 

15 

Xe (180°) 

CCW 

16 

Ye (90°) 

CCW 


Dale 
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B. PROCEDURE (Cont'd) 


average in Column I and the sum and 

average Y # in Column II. 

NOTE: The subscript s denotes 
SLOS. 

3.4.4 Subtract the X # computed in step 
B. 3.4.3 from X Q computed in step 

B. 1.14 as indicated on data sheet. 

3.4.5 Subtract the ^computed in step 
B.3.4.3 from the computed in step # 

B. 1.14 as indicated on data sheet. 

3*4.6 Column III - Add the X computed 
in step B.3.4.4 to each entry in Column 

I and record as X # ^ ^ 

3*4.7 Column IV - Add the Y computed 
in step B.3.4.5 to each entry in Column 

II and record as Y. T 

s n. 

3.4.8 Compute and enter the difference 
between the two entries in Column III. 

Do not record algebraic sign of difference. 

3.4.9 Compute and enter the difference 


between the two entries in Column IV. Do 
not record algebraic sign of difference. 

3.4.10 Compute and enter 1/4 (1/2 the 
average) of the two differences recorded 
in steps B.3.4.8 and B.3.4.9. This value 
represents the average "R" Une separation 
of the SLOS from the SDA center of rotation 
and shall not exceed 20 arc seconds. 

3*4.11 Column V - Enter the X coordinate 
SDA 0® and SDA 180® recorded in step 

1.13.1 (Column I of chart developed in step 
1.13). 

3.4.12 Column VI - Enter the Y coordinate 
for SDA 90® and SDA 270® recorded in step 

1.13.2 (Column II of chart developed in 
step 1.13). 

3.4.13 Column VII - Subtract the entry in 
Column V from the entry in Column III for 
SDA 0® and SDA 180® and subtract the entry 
in Column VI from the entry in Column IV 
for SDA 90° and SDA 270®. Do not record 



between units. 
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2 SQUARES • I SEC. 

#* YOKE CORRECTION _ 

O«LL0S POINTS ”***• 4 

® = LOCATION OF Xe,7c. 


DATE 






































APOLLO 68 N 
EQUIPMENT TEST 
OATA SHEET-^LOF. 
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J0R ' fXT RETICLE ECCENT RICITY. PERPENDICULARITY OF snA QPTu^ u „^ „ 
OF RETICLE "R" LINE TO TDA, AND ORTHOGONALITY OF TDA TOSDA- * 
OPTICAL UNIT IN A VERTICAL POSITION 1BA TO SDA 

A. PREPARATION (Cont'd) 

A. 3.2a Zero setting of SXT Vertical Autocoliimator 

used as a Telescope; 


A. 3.3 


Yoke position correction; 



Min. 

Sec. 


Left + 


x y 

Right * 

. Sec 


Hifh * 


Y r 


__See 


A. 4 SXT Vertical Autocoliimator Verification Data 


Lamp Position 

6 

-O 

• -L_ 



FlUr i_ 



Micrometer 3 



Readings 4 I 



i_ 



Sum 



Average 



Certified Zero 

A. 3.11 



Difference 

A. 5) 



Limit 

—* 2.0 »«c. 

4 2.0 sec. 


CONFIDENTIAL 

(WHEN FILLED IN) 


DATE 































CONFIDENTIAL 

(WHCN FllLCD IN) 


DATE 










I 

' 



B.3.2 SLOS PARALLELISM DATA ACQUISITION CHART 




CONFIDENTIAL 

(WHEN FILLED IN) 


DATE 











APOLLO 6 6 N 
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JOB: -SXT RETICLE ECCENTRICITY, PERPENDICULARITY OF SPA. ORTHOGONA LITY 
| OF RETICLE "R" LINE TO TDA, AND ORTHOGONALITY OF TDA TO SDA-OPTICAL 

( UNIT IN A VERTICAL POSITION 

t> ■' 

I 

I - 


S -t? i> « ' • .‘.1 I 


, tv, 


B PROCEDURE (cont’d) 




B.3.4.4 * e -X t . X 


B. 3.4.4 T - T . T 

c • 




B.3.4.4 X. 


_ L <P°> - 0*0°). - A*. _ 


B. 3.4.9 Y, (90°) - L (270°) «AY # _ 


£ 


B. 3.4.10 J/4[AX._ l 4 ^ T .—l]“ ,/4( - 


. 1 » ■' ." ■ * * 

Separation from 
center 

Limit e 20 sec 


I 


DATE- 


j «,w\ ••» fU i» * -k«» i «- *. ‘Attvi' 
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THEORY OF TEST 

SXT Reticle Eccentricity and SDA 
Perpendicularity 

The optical unit (OU) SXT reticle 
is observed through the precision test 
fixture's SXT vertical autocollimator via 
the LLOS as shown schematically in figure 
1. A series of angular displacement 
measurements of the reticle through the 
complete excursion of SDA is taken with 
the autocollimator's filar micrometer. 

The results are charted and analyzed to 
yield the OU reticle's eccentricity and 
SDA perpendicularity error with respect 
to the OU ball mount plane. 

Orthogonality of the Reticle "R» Lin* tn 
TDA 

The OU SXT reticle and autocolli- 

VERIFICATION WITH SIDL 


mated SLOS reflection are observed through 
the OU SXT eyepiece as shown schematically 
in figure 2. The change in displacement be¬ 
tween the reticle’s "R" line and its reflection 
as the reflection tracks across the reticle 
field represents the lack of orthogonality be¬ 
tween reticle "R" line and TDA. It is mea - 
sured by comparing the displacements, at the 
field extremes, to the reticle line thickness. 

Orthogonality of the TDA to SDA 

The OU SXT reticle and its autocolli- 
mated SLOS reflection are observed through 
the OU SXT eyepiece as shown schematically 
in figure 2. A series of angular displacement 
measurements between the reticle "R" line 
and its reflection through the complete excur¬ 
sion of SDA are made with reference to the 
reticle line thickness. The results are 
charted, compared to data from test 1 (SXT 
reticle eccentricity and SDA perpendicularity), 

REQUIRED BEFORE USE DATE_ 
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and analyzed to yield the parallelism 
error between the SLOS and LLOS and 
the eccentricity of the reflected SLOS 
reticle Image to the SDA, both of Which 
, are related to the lack of orthogonality 
between the TDA and SDA, and lack of 
orthogonality between the SLOS and TDA. 

A. PREPARATION 

1. Install the optical unit on the pre¬ 
cision test fixture in the vertical position 
per JDC 02058. 

2. Illuminate SXT vertical autocollima- 
tor. Allow a minimum of one hour warm¬ 
up period for the autocollimator lamp to 
establish thermal equilibrium before tak¬ 
ing any accuracy readings. 

Transfer the following PTF certi¬ 
fication data from the current certifica¬ 
tion correction cards to the data sheet 
of this JDC. 

3. Zero setting of SXT vertical auto- 
coUimator used as an autocollimator. 

4. Zero setting of SXT vertical auto¬ 
collimator used as a telescope. 

5. Make yoke position correction, 
applying algebraic signs as indicated on 
the correction card. 

NOTE: See table I 
for definition of letter 
symbols used in this 


NOTE: All adjustments 
on autocollimator verniers 
are to be made by rotat¬ 
ing the vernier control knob ■ 

CW to the final setti ng . 

If necessary, rotate the 
vernier control knob 
CCW past the setting 
and then approach the 
setting by rotating 
the vernier CW. 

NOTE: To obtain posi¬ 
tional accuracy with the 
autocollimattor, take a 
set of 5 readings, off¬ 
setting the vernier before 
each reading. The aver- * 
age of the readings is to 
be considered the final 
positional setting. Of the 
5 readings taken, none 
shall deviate from the aver¬ 
age of all by more than 2 
seconds. 

CAUTION: When adjusting 
the autocollimator vernier, 
rotate it slowly. Do not 
exert any pressure on the 
vernier shaft other than 
that which is required to 
rotate it. Excessive pres¬ 
sure transmitted to the shaft, 
from any direction (up, down, 
in, or out) may result in 
erroneous readings. 


JDC. 


BATE 
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6. Sight through autocollimator eye - 

13. Set the following functional tester 

piece. Observe relation of autocollimated 

1 controls as specified below: 


image (reflected off turntable mirror) to 



adjustable filar reticle. If image is not 

CONTROLS 

POSITION 

superimposed on reticle, adjust vernier 


to superimpose image in the vertical and 

Control Panel 


horizontal axes. Record filar readings. 




FINE IND SEL 

OFF 

7. Average of readings recorded in 



step 6 shall not differ from the zero set- 

RSVR BRIDGE SEL 

SXT TRUN 64X 

ting of the SXT autocollimator used as an 


autocollimator recorded in step 3 by more 

MOTOR SEL 

OFF 

than 2 seconds. Record the difference on 



the data sheet. 

TACH SEL 

OFF 

B. PROCEDURE 

RSVR NULL SEL 

OFF 

SXT Reticle Eccentricity and SDA 

TRUNNION RSVRXMTR 


Perpendicularity 

control 

0° 

8. Position rotary table at 0°. 

SHAFT RSVRXMTR 



control 

0° 

9. Translate PTF carriage left to the 



SXT position by rotating the carriage 

TRUN/SHAFT FINE 


drive handwheel counterclockwise. 

control 

0° 

10. Align carriage arrow mark with SXT 

SYSTEM switch 

BLK I 

position index mark. Lock carriage in 

MODE switch 


place. 

SLAVED 

11. Remove slotted plug from OU SXT 

Phase Angle Voltmeter 


evepiece. Install SXT autocollimator 

FUNCTION selector 


illuminator in plug hole. 

0° 

12. Turn on the illuminator. Adjust the 

VARIABLE selector 

30V 

illuminator position to centralize the lamp 

DEGREES control 

50° 

filament on the OU SXT objective lens. 


MODE selector 

OPR 


BATE 
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TABLE % 

DEFINITION OF LETTER SYMBOLS 


Letter 

Symbol 

Definition 

Xy 

Left-Right component of angular error between normal to yoke mounting 
P 14116 and normal to PTF's Horizontal Turntable Mirror 

Y y 

Up-Down component of angular error between normal to yoke mounting 
plane and normal to PTF’b Horizontal Turntable Mirror 

X 

Left-Ri^it component of SXT reticle angular position via LLOS at 
specific SDA angle — also indicated as X (£") 

Y 

Same as X — but up-down component 

X 

Average of X*s through SDA excursion 

7 

Average of Y's through SDA excursion 

X 

Left-Right component of angular displacement between reticle position 
at specific SDA angle and the center of SDA rotation 

y 

Same as x — but up-down component 

*0 

Left-Right component of angular position of center of SDA rotation 
via LLOS 

*c 

Same as Xq — but up-down component 

X. 

Same as X — but via SLOS 


Same as Y —butvia SLOS 


Same as X — but via SLOS 

V, 

Same as 7 — but via SLOS 
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TABLE I 

DEFINITION OF LETTER SYMBOLS (oont) 




Definition 


Left-Right component of angular displacement between average position 
of reticle via LLOS and average position of reticle via SLOS 

8 ame as AX — but up-down oomp o nent 

Left-Right component of angular disjdacement between reticle position 
via LLOS and SLOS at specific SDA angle ■— also indicated as 
X s_L (<•) 

Same as X, >Tf but up-down component 


Angular displacement between left-right positions of SXT reticle at 
SDA 0* and SDA 180* via SLOS 


togujjr displacement between up-down positions of SXT reticle at 
SDA 90° and SDA 270* via SLOS 



mCC?’ 1 nvAJU«ALU'y OF RETICLE "R" I jnv 
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14. Sight through the SXT vertical axis 
autocollimator with its lamp off. Observe 
the SXT reticle via the LLOS through the 
clear area in the center of the mirror as¬ 
sembly. Make any minor rotational adjust¬ 
ment to the autocollimator barrel necessary 
to 8et the autocollimator's corresponding 
elements parallel to the "M" and "R" lines 
of the SXT reticle. Refer to figure 3 for 
"M" and "R" line positions. 


A LINE 



15. Set the control panel MOTOR SEL 
to SXT SHAFT. . The control panel VOLT¬ 
AGE ADJ control and FWD-REV switch wiU 
now control the SDA rotation and direction. 
Use these controls to position the SDA to the 
requirements of step 16. 

16. Sighting as in step 14, measure the 
position of the center of the SXT reticle 
with the collimator's filar micrometer in a 
series of positions 90° apart as shown on 
the schedule, table II. The right angle be¬ 
tween elements of both the SXT and autocol¬ 
limator reticles is used as a reference for 

• Record the filar readings for the 32 
positions on the schedule in the appropriate 
box of the data sheet. The number in each 
data box corresponds to the schedules posi¬ 
tion sequence and approach direction refers 
to rotation as viewed from panel end. 

NOTE: The SXT SDA is 
provided with stops to 
limit travel to 270° 
from SDA 0°. By follow¬ 
ing the sequence of posi¬ 
tioning and direction of 
approach in the schedule 
of table Il'the stops will 
not interfere with rotation 
to desired position. 


17. Compute the sum and average of the 
four readings for each component at each 
shaft position and enter on data sheet. 


Figure 3. SXT Reticle with SDA at 0* 


DATE 
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1®* Subtract the computed average of 
each component from the aero netting of 
the autocollimator used as a telescope 
recorded in step 4 and enter on data sheet. 
(Apply the conventional algebraic signs to 
the recorded values .) 

19. Multiply each entry of step 18 by 
2 and enter on the data sheet. 

20. Plot the data on the graph data sheet 
to suitable scale on an X - Y coordinate 
graph in which X is horizontal (positive 

to the left) and Y is vertical (positive up). 

21. Plot the yoke correction point 
recorded in step 5 on the graph of step 20. 
Using data previously recorded and 
algebraic sign convention, fill in the LLOS 
perpendicularity and eccentricity compu- 
tationjjhart as follows: 

22. Column I - Enter the X coordinate 
of each 90° position computed in step 19. 

2®* Column n - Enter the Y coordinate 
of each 90° position computed in step 19. 

24. Column m - Subtract the yoke 
correction recorded in step 5 from each 
entry in column I and record. 

25. Column IV - Subtract the Y yoke 
correction recorded in step 5 from each 
entry in column n and record. 

26. Total the four entries in column HI 
and divide by 4 to arrive at the average~X. 

Do the same for column IV to arrive at 
the average Y7 


_27. Column V - Subtract the average 
X .computed in step 80 from each entry in 
column in and record. 

2®* Column VI - Subtract the average Y 
computed in step 26 from each entry in 
column IV and record. 

29. Column Vn - Square each entry in 
column V and record. 

30. Column Vin - Square each entry in • 
column VI and record. 

Column IX - Add the entry for each 
angle of column VH to the entry for the same 
angle of column vm and record. 

32. Column X - Compute the square root 
of each entry in column DC and record. 

33. Total the four entries in column X 
and divide by 4 to arrive at the eccentricity 
for the SXT reticle. This value shall not 
exceed 5 arc seconds. 

34. Translate the averages X and Y to the 
original coordinate system on which the plot 
of step 20 is based by adding to each the 
appropriate yoke corrections to arrive at the 
X c and Y c as indicated on the data sheet. 

(Apply the conventional algebraic signs to the 
recorded values.) 

35. Plot the point X c , Y c on the graph of 
step 20 and draw a circle with this point as 

the center and with a radius equal to the eccen¬ 
tricity computed in step 33. 
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36. The distance between the center of 
the circle and the yoke correction point 
plotted in step 21 represents shaft perpen¬ 
dicularity. It is computed as indicated on 
the data sheet by takin g the square root 
of the squares of X and Y. Perpendicularity 
shall not exceed 10 arc seconds. 
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NOTE: Reticle lines 
are considered to be 
3 seconds wide during 
autocollimation and 6 
seconds wide via tele¬ 
scopic observation. 


Orthogonality of the Reticle "R" T.in« 
to TDA " ' 

37. Illuminate the OU SXT reticle by 
means of the SXT autocollimator illuminator. 

38. With the equipment set up as in the 
previous test and using the SXT SLOS as 
an autocollimator, set the TDA to 0° by 
autocollimating as follows: 

39. Set functional tester controls as 
shown in Section A of JDC 02059. 

40. Set RSVR BRIDGE SEL to SHAFT 


41. While observing the SXT reticle 
through the SXT eyepiece, rotate the 
TRUNNION RSVR XMTR control to move 
the reticle's reflected image into alignment 
with itself. 

42. Observe the SXT reticle and its 
reflected image as it travels up and down 
Hie field oi view. Record the "R" line 
image separation and direction (left or 
right) as the "M” line image enters the field 
of view and as it leaves the field of view. 

The estimates of separation shall be based 
on the reticle line thickness of 3 seconds anc 
the space between double reticle lines of 40 
seconds as references. 


43. If the separation in step 42 is in the same 
direction at top and bottom, the smaller sepa¬ 
ration shall be subtracted from the larger. 

If the separation is in opposite directions at the 
top and bottom, the two estimates of separa¬ 
tion shall be added together. Record this • 
computed tracking error on the data sheet. 

Orthogonality of the TDA to SPA 

44. With the equipment set up in the pre- 
vious test, set functional tester controls to 
the following positions: 


CONTROL 
Control Panel 

FINE IND SEL 
RSVR BRIDGE SEL 


MOTOR SEL 


RSVR NULL SEL 

TRUNNION RSVRXMTR 
control 

SHAFT RSVRXMTR 
control 


POSITION 


SXT TRUN 64X 
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CONTROL POSITION 


TRUN/8HAFT FINE 
control 

0° 

SYSTEM switch 

BLK I 

MODE switch 

SLAVED 

PAY 


FUNCTION selector 

0° 

Variable selector 

30V 

DEGREES control 

50° 

MODE selector 

OPR 


45. While observing the SXT reticle 
through the SXT eyepiece, rotate the 
TRUNNION RSVR XMTR control to move 
the reticles reflected image into "M" line 
coincidence. At SDA 0? estimate with 
reference to the reticle line thickness given 
in step 42 the left-right angular displace¬ 
ment of the "R" line image with respect 
to its real position. This will be the first 
of a sequence of 16 "R" line displacement 
estimates shown on the schedule, table in. 
At SDA 0° and SDA 180°, the displace¬ 
ment will be left-right and is converted to 
the X s coordinate by applying a plus (+) 
sign if the image is to the LEFT of the real 
reticle or a minus ( - ) sign if it is the 
RIGHT. At SDA 90° and SDA 270°, the 
displacement will be up-down and is con¬ 
verted to the Yg coordinate by applying a 
plus (+) sign ifthe image is above the real 
reticle or a minus ( - ) sign if it is below. 


Enter the 16 coordinate estimates (4 at each 
cardinal angle) on the data sheet. The number 
in each data box corresponds to the schedule's 
position sequence. The schedule's approach 
direction refers to SDA motion os viewed 
from panel end. 

NOTE: By following 
the sequence of posi¬ 
tions and direction 
of approach in the 
schedule of table m, 
the SXT SDA limit stops 
will not interfere with 
rotation to desired posi¬ 
tion. 

46. Compute the sum and average of 
the four estimates for the coordinate at 
each shaft position and enter on data sheet. 
Using data previously recorded and alge¬ 
braic sign convention, fill in the SLOS sepa¬ 
ration computation chart as follows: 

47. Column I - Enter the average Xg 
coordinate for SDA 0° and SDA 180° computed 
in step 46. 

48. Column n - Enter the average Y s 
coordinate for SDA 90° and SDA 270° com¬ 
puted in step 46. 

49. Compute and enter the sum and 
average Xg in column I and the sum and 
average Y 8 in column II. 

NOTE: The subscript s de¬ 
notes SLOS. 


DATE 
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50. Subtract the X g computed in step 

^ 49 from X c computed in step 34 as indicated 
on data sheet. 

51. Subtract the Yg computed in step 49 
from the Y c computed in step 34 as in¬ 
dicated on data sheet. 

52. Column 111 - Add the AX computed 
in step 50 to each entry in column I and 
record as X g L 

53. Column IV - Add the aY computed 
in step 51 to each entiy in column n and 
record as Y p aL 

54. Compute and enter the difference 
between the two entries in column HI. 

Do not record algebraic sign of difference. 

55. Compute and enter the difference 
between the two entries in column IV. Do 
not record algebraic sign of difference. 

56. Compute and enter one-quarter 
(one-half the average) of the two differences 

recorded in steps 54 and 55. This value 
represents the average "R" line separation 
of the SLOS from the SDA center of rotation 
and shall not exceed 20 arc seconds. 

57. Column V - Enter the X coordinate 
for SDA 0° and SDA 180° recorded in step 
22. K 


59. Column VII -Subtract the entry in 
column V from the entry in column III for 

! 0° and SDA 180° and subtract the entry 

in column VI from the entry in column IV 
for SDA 90° and SDA 270°. Do not record 
the algebraic sign of the 4 differences entered. 

60. Compute and enter the sum and aver¬ 
age of the entries in column VII. The aver¬ 
age represents the average separation normal 
to "R" line of corresponding SLOS and LLOS 
positions about the SDA rotational axis and 
shall not exceed 20 arc seconds. 

61. Plot the lines X 8 _for SDA 0° 

and SDA 180° recorded in step 52 and the 
lines Y g _^ L for DA 90° and SDA 270° 
recorded in step 53 on the graph of step 20. 
Figure 4 represents a sample plot to which 
the plot now complete should correspond. 

There are no measurements to be scaled 
from it. Its primary functions are to verify 
the computations and to conveniently make 
comparisons between units. 


58. Column VI - Enter the Y coordinate 
for SDA 90° and SDA 270° recorded ia 
step 23. 
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SEP NO 
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JOB: SXT RETICLE ECCENTRICITY, PERPENDICULARITY OF SDA, 

ORTHOGONALITY OF RETICLE "R" LINE TO TDA, AND ORTHOGONALITY 

OF TDA TO SDA - OPTICAL UNIT IN A VERTICAL POSITION. 

A. 

PREPARATION 



NOTE: See table I for definition of 
letter symbols. 

Zero setting of SXT vertical autocollimator used 
as an autocollimatori 

_Min 


Sec 


OATE 
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LLOS PERPENDICULARITY AND ECCENTRICITY DATA ACQUISITION CHART 



19 12X DIFFERENCE 

21 



LIMIT* 5 SEC 


DATE 


























APOLLO 6 8 N 
EQUIPMENT TEST 
DATA SHEET—£. OF—2_ 

JOB SXT RETICLE eccentricity. 



PERPENDICULARITY OF SPA. ORTHOGONAT.TTy 


OF RETICLE "R" LINE TO TDA, AND ORTHOGONALITY OF TDA 
OPTICAL UNIT IN A VERTICAL POSITION 


TO SDA - 


B. PROCEDURE (cont) 


A ♦ =X 0 


v * Y y - Y 0 


36. 


X < 

_2 

X < 


Y « 


2 


Y - 


Perpendicularity: 


— 2 — 2 

X + Y - 


n 


2 

X ♦ 


_2 

Y - 


Limit * 10 sec. 


• Result 


”R" Line separation with "M" 
Line at top of field 
"R" Line separation with "M" 
Line at bottom of field 


Tracking error _Limit - 10 sec. 

NOTE: If the separation in step 42 
is in the same direction at top and bottom, 
the smaller separation shall be subtracted 
from the larger. If the separation is in 
opposite directions at the top and bottom, 
the two estimates of separation shall be 
added together. 


OATE 


i 


i 

i 


C- 
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SLOS PARALLELISM DATA ACQUISITION CHART 


SDA ANGLE 

0° 

90° 

180° 

270° 

COORDINATE 

Xs (0°> 

Ys f90°l 

Xs fl80°l 

Ys (?70°\ 

DISPLACEMENT 

ESTIMATES 

Jj 

«J 

.*J 

2j 

iJ 

U 

2i 

±1 


ill 

ill 

IOJ 

i!J 

5 

i*J 


SUM 





STEP 46 

1 AVERAGE 






47 through 60 


STEP 49 


SLOS PARALLELISM COMPUTATION CHART 


SDA 

ANGLE 

I 

II 

hi 

IV 

V 

VI 

VII 

X* 

Y* 

X t +AX 

Vm.. 

Y,+AY 

X 

Y 

*.-H- X 
ond 

Ys^t -Y 

0° 


m 






90° 

H 







180° 
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STEP 60 

AVERAGE] 



Xsf Ysf 
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SEPARATION LIMIT = 20 SEC.—* 
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OF RETICLE "R" LINE TO TDA, AND ORTHOGONALITY OF TDA TO SDA - 
OPTICAL UNIT IN A VERTICAL POSIT »N 


B. PROCEDURE (coot) 

50. X. X - X 


51. ^ \ • Y 


54. 


55. 


X .-^L (0O >- X ._L <180 °) - 


.L (90 °) - L-L (270 °> ■ AY » .!■ 
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Separation from 
center 

Limit * 20 sec 


DATE 
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D. Procedure to Measure Electrical Error at TEH 

Results Limits 

ADU Reading 
2.1 ADU- 

32- - 

2*4 STLOS ■ ADU ♦ Quadrant ‘ arcseeonds 10 arcseconds max. 

TST Angle 













value for increased null sensitivity. 











TDRR 0 9 9 31 JUH 3 1964 

APOLLO 6 » N 
EQUIPMENT TEST 
DATA SHEET_LOF_?_ 


CONFIDENTIAL 

(WHEN FILLEO IN) 


JDC 

Na 02061_ 

REV -JLfl. 


jog. SXT SPA TDA Orthogonality at 90° and Resolver Angle at Self Check Point.. 


Horizontal Position 


Results 


B. Procedure to measure SDA and 


270° "R" lines not coincident 

Image 8*fc_ 

arc-sec 

10 arc-sec 
Maximum 

V- ■■ 

Image dkghn 

arc-sec . 


0° "R" lines not coincident 

Image left 

_arc-sec 

10 arc-sec 
Maximum 


hnage right_ 

_arc-sec 


90® "R" lines not coincident 

Image N*t_ 

_arc-sec 

10 arc-sec 
4 Maximum 


hnage dbafr* 

arc-sec 


ISO® "R M lines not coincident 

hnage left 

_arc-sec 

10 arc-sec 
Maximum 


hnage right_ 

_arc-sec 



C. Procedure to measure resolver 
angle at self check point 

3.3 ADU Reading _degrees 

3.4 ADU/32 _degrees 

SLOS ♦ Quadrant Angle __degrees 

32 


NOTE 

THE QUADRANT ANGLE IS 78.75° 
WHEN ADU IS BELOW 0° AND 90° 
WHEN ADU IS ABOVE 0°. 


CONFIDENTIAL 

(WHEN FILLEO IN) 


DATE 














TEST OF SXT SDA AND TDA ORTHOGONALITY 

AT 90* AND RESOLVER ANGLE AT SELF-CHECK 
JOB POINT 

JOC 02061 rev. B Mr .r 1 nr 2 
INITIAL TDRR 06654 ne dac 2 

SUBSYSTEM OPTICAL UNIT I 

DESCRIPTION — 1 

ASSY. 1011000 


The SXT shaft and trunnion drive axes orthogonality at 90° is checked. 
The SLOS resolver angle at 90 # is determined. 


Rev. 

Dote 

TDRR 

PAGES 

REVISED 

L APPROVAL 

references 

Let. 

NO. 

JDC 

D.S. 

MIT 

NASA 


init 


06654 



~wnc 

"XB7 

JDC 02058, 02059 

A 

B 


09931 

Comoletel 

r revised 

I.H. 

WJR 






{ revised 

W. K. 

AM 

IMPORTANT 

— 







Si/ A 

_ 







INTERVAL 

As required. 








TOOLS AND 

MATERIAL 

_ 







1. Functional Tester, 1016949- 








2 - S'ki s ^i T i est Fixture - 

— 








A. PREPARATION 

1. Install the optical unit (OU) on the 
precision test fixture (PTP) in the vertical 
position, per JDC 02058. 

B. PROCEDURE TO MEASURE SDA AND 
TDA ORTHOGONALITY AT 90° 

2. Illuminate the SXT reticle by means of 
the SXT autocollimator illuminator. Using 
the SXT as an autocollimator, autocollim- 
ate against the SXT index mirror in the 
following manner. 

3. Set the functional tester controls as 
shown in Section A of JDC 02059. 

4. Set RSVR BRIDGE SEL to SHAFT 
1/2X. 


5. Using the TRUNNION RSVR XMTR 
control, drive the SXT TDA to the 
approximate 90 # position so that the SXT 
reticle image autocollimates. Adjust the 
TDA until the image and the reticle ”M" 
lines are coincident. 

6. Observe the reticle and image, ff 
the image is displaced along the "M" 
lines (the "R” lines are not coincident), 
record the error and direction (image 
left or image right) on the data 

The error can be interpreted by using the 
thickness of the "R" line as 3 seconds and 
the spacing between the double lines as 40 
seconds. 

C. PROCEDURE TO MEASURE 
RESOLVER ANGLE AT SELF-CHECK 
POINT 

7. Recheck that "M" lines are still coin¬ 
cident per step 5. 


VERIFICATION WITH SIDL REQUIRED BEFORE USE 


OATE 


FORM 00108A 
Chg. 5/12/64 






TEST OF SXT SDA AND TDA ORTHOGON¬ 
ALITY AT 90° AND RESOLVER ANGLE AT 
1A _ SELF-CHECK POINT . 

■sSH--- JDC 02061 rev B p A6E 2 op2 

SUBSYSTEM OPTICAL UNIT _ Assy 1011000 


7. Recheck that ”M ,f lines are still coin- At end of test, set rotary table to 0* 
cident per step 5. 

8. Set control panel RSVR BRIDGE SEL to At end of test, set rotary table to 0 # 

TRUNNION 64X, and Phase Angle Volt- * 

meter (PAV) control to 50°. 

Read the 64X resolver angle as described 
in steps 9 through 12. 1 

9. Rotate the PAV SELECTOR, as re¬ 
quired, to ensure that the PAV meter reads 
a full scale (+) deflection. 

10. Rotate the decade resolver bridge 
(DEB) degree selectors, as required, 
until a null is observed on the PAV meter. 

The PAV VARIABLE selector must be 
simultaneously down-scaled to its lowest 
value to increase meter null sensitivity. 

11. When a null is achieved, record the 
angular display unit (ADU) reading on the 
data sheet. 

12. Divide the ADU reading by 32 to four 
decimal places. The formula for the above 
operation is 

ADU Reading + Quadrant Angle = SLOS 
32 

Hie result is the SLOS resolver angle at 
90°. Record on data sheet. 

D. PROCEDURE WITH THE OPTICAL 
UNIT IN THE HORIZONTAL POSITION 

13. Set the PTF yoke assembly to the 
horizontal position per JDC 02058. 

Repeat steps 5 and 6 for each 90* 
position of SDA. 

Repeat steps 7 through 12 for any 
position of SDA. 


DATE 


FORM 00109A 
Char. 5/l2/<u 







APOLLO G8N 
EQUIPMENT TEST 
DATA SHEET JL_ 0F_2_ 

TEST OF SDA AND TDA ORTHOGONALITY AT 90* AND 


JDC 

NO. 02061 
REV. - B 

initial tdrr 


ASSEMBLY UNDER TEST 

TITLE 

TEST HISTORY I 

DATE 

SER NO -- DWG BFU 

start end site/location 

TIME 


START END TOTAL ELAPSE0 | 


NAME. 

NAME. 


. SER. NO. 
. SER. NO. 


cal date 


CAL DATE 


CONDUCTED BY. 


name/affiliation 


. APPROVED BY . 


name/affiliation 


NASA REP 


DATE 


B. 

6. ”R” lines not coincident 


C. 

11. ADU Reading 


Results 


Image left_ 


Limits 

_arc-sec 10 arc-sec 
maximum 


Image right_ 


^degrees 


NOTE: THE QUADRANT ANGLE is 78.75° 
WHEN ADU IS BELOW 0* and 90° WHEN 
ADU IS ABOVE 0*. 


12. ADU/32 


jdegrees 


SLOS 


ADU 


32 


+ Quadrant Angle _ 


_degrees 


0ATE 


FORM 00122 

Now A /1 n / RJ 




















APOLLO G 8 N 
EQUIPMENT TEST 
DATA SHEET_2L_OF-2_ 

TEST OF SXT SDA AND TDA ORTHOGONALITY AT 90° 
JOB AND RESOLVER ANGLE AT SELF-CHECK POINT 


C. 

11. ADU Reading _degrees 

NOTE; THE QUADRANT ANGLE IS 78.75* 

WHEN ADU IS BELOW 0* AND 90* WHEN 
ADU IS ABOVE 0°. 

12. ADU/32 d egrees 

SLOS + Quadrant Angle degrees 

32 



D. 

13. 


Results 


Limits 


270* "R" lines not coincident Image up 


arc-sec 


0* , 'R" lines not coincident 


90* "R" lines not coincident 


180* *'R" lines not coincident 


Image down 
Image left__ 
Image right 

Image up_ 

Image down_ 

Image left_ 

Image right_ 


arc-sec 


arc-sec 

10 arc-sec 
maximum 

arc-sec 


arc-sec 

10 arc-sec 
maximum 

arc-sec 


arc-sec 

_arc-8ec 

10 arc-sec 
maximum 


arc-sec 





















TEST OF SXT SDA AND TDA ORTHOGONALITY 

AT 90° AND RESOLVER ANGLE AT SELF-CHECK 
JOB POINT 

jdc 02061 R pv C pAftp 1 nr 2 

INITIAL TDRR 06654 ns PftS 2 

SUBSYSTEM OPTICAL UNIT 

ASSY. 1011000 


DESCRIPTION 


The SXT shaft and trunnion drive axes orthogonality at 90° is checked. 
The SLOS resolver angle at 90° is determined. 


Rev. 

Let. 

Date 

TDRR 

NO. 

PAGES REVISED 

APPROVAL 

REFERENCES 

JDC 02058, 02059 

JDC 

D. S. 

MIT 

NASA 

hiit 


06654 



W.K. 

J.B. 

A 


09931 

Completel 

/ revised 

I.H. 

WJR 

B 

8/26/65 

21961 

Completel 

{ revised 

W. K. 

AM 

IMPORTANT 

N/A 

C 

l2/2D/(x> 

24651 

- 

2 

W.K. 

* 















INTERVAL 

As required. 















TOOLS AND 

MATERIAL 

1. Functional Tester, 1016949- 

2. decision Test Fixture, 
1016910-011 






















— 

♦Not R 

equired 

PP 7-65-6 

12 

1 



A. PREPARATION 

1. Install the optical unit (OU) on die 
precision test fixture (PTJ} in the vertical 
position, per JDC 02058. 

B. PROCEDURE TO MEASURE SDA AND 
TDA ORTHOGONALITY AT 90° 

2. Illuminate the SXT reticle by means of 
the SXT autocollimator illuminator. Using 
the SXT as an autocollimator, autocollim- 
ate against the SXT index mirror in the 
following manner. 

3. Set the functional tester controls as 
shown in Section A of JDC 02059. 

4. Set RSVR BRIDGE SEL to SHAFT 
1/2X. 


5. Using the TRUNNION RSVR XMTR 
control, drive the SXT TDA to the 
approximate 90° position so that the SXT 
reticle image autocollimates. Adjust the 
TDA until tlie image and the reticle ".M" 
lines are coincident. 

6. Observe the reticle and image, ff 

the image is displaced along the "M" 
lines (the "R" lines are not coincident), 
record the error and direction (image 
aCa.1 or iiuugii on Jits delta, bheei. 

The error can be interpreted by using the 
thickness of the ”R" line as 3 seconds and 
the spacing between the double lines as 40 
seconds. 

C. PROCEDURE TO MEASURE 
RESOLVER ANGLE AT SELF-CHECK 
POINT 

7. Recheck that M M" lines are still coin¬ 
cident per step 5. 


VERIFICATION WITH SIDL REQUIRED BEFORE USE DATE_ 

J 


FORM 00108A 
Chg. 5/12/64 


J 















TEST OF SXT SDA AND TDA ORTHOGON¬ 
ALITY AT 90° AND RESOLVER ANGLE AT 
SELF-CHECK POINT 


SUBSYSTEM 


OPTICAL UNIT 


I JDC 02061 


PAGE 2 of 2 


1011000 


7. Recheck that "M" lines are still coin¬ 
cident per step 5. 

8. Set control panel RSVR BRIDGE SEL to 
TRUNNION 64X, and Phase Angle Volt¬ 
meter (PAV) control to 50°. 

Read the 64X resolver angle as described 
in steps 9 through 12. 

9. Rotate the PAV SELECTOR, as re¬ 
quired, to ensure that the PAV meter reads 
a full scale (+) deflection. 

10. Rotate the decade resolver bridge 
(DRB) degree selectors, as required, 
until a null is observed on the PAV meter. 
The PAV VARIABLE selector must be 
simultaneously down-scaled to its lowest 
value to increase meter null sensitivity. 

11. When a null is achieved, record the 
angular display unit (ADU) reading on the 
data sheet. 

12. Divide the ADU reading by 32 to four 
decimal places. The formula for the above 
operation is 

ADU Reading + Quadrant Angle = SLOS 
32 

The result is the SLOS resolver angle at 
90°. Record on data sheet. 

D. PROCEDURE WITH THE OPTICAL 
UNIT IN THE HORIZONTAL POSITION 

13. Set the PTF yoke assembly to the 
horizontal position per JDC 02058. 

Repeat steps 5 and 6 for each 90° 
position of SDA. 

Repeat steps 7 through 12 for any 
position of SDA. 


At end of test, set rotary table to 0* 


At end of test, set rotary table to 0*. 


FORM 00109A 
Chg. 5/12/64 

































APOLLO G 8 N 
EQUIPMENT TEST 
DATA SHEETJLOF_L 

TEST OF SXT SDA AND TDA ORTHOGONALITY AT 90° 
JOB AND RESOLVER ANGLE AT SELF-CHECK POINT 


JOC 

NO 02061 
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Results 


Limits 

270° "R" lines not coincident 

Image up 

_arc-sec 

10 arc-sec 




maximum 


Image down 

_arc-sec 


0° "R” lines not coincident 

Image left- 

_arc-sec 

10 arc-sec 




maximum 


Image right 

_arc-sec 


90° "R" lines not coincident 

Image up 

arc-sec 

10 arc-sec 




maximum 


Image down 

_arc-sec 


180° "R" lines ant coincident 

Image left 

_arc-sec 

10 arc-sec 


maximum 


Image right 


arc-sec 
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DATA SHEETJL OFJL 
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(WHEN flLLCOW) 


JOB: 


SXT SDA ACCURACY 


JDC 

NO. 02062 

revjS. 


C. CALCULATIONS 


Results 


Limits 


L 8 Subtotal 1 
Subtotal 2 
Subtotal 3 
Grand Total 
1. 9 Divide by 45 


Col. XI 


Col. xn 


1.10 Mean > a 


Standard Deviation \/*+ - (*) 
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APOLLO 0 a N 
EQUIPMENT TEST 
DATA SHEET JLOFJL 


Tore 0 9 931 JUN 3 1964 
CONFIDENTIAL 

(WHEN FILLED Ml 


SXT SDA ACCURACY 


C. CALCULATIONS 


1.8 Subtotal 1 


Subtotal 2 


Subtotal 3 


Grand Total 


1.9 Divide by 45 *_ 


I JDC 
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J0B SXT SPA ACCURACY 


JDC _ 02062 REV D ftftftF 1 ftp 6 
INITIAL TORR - RS PRS 5 


SUBSYSTEM OPTICAL UNIT 
DESCRIPTION 


See ’’Theory of Test” below. 


6/3/64 09931 
9/ 23/61 12912 ' 
2/10/6 i 16396 ' 

219*7 


PAGES REVISED 
JDC | d7s~ 


Completely revised 
7 _ 


APPROVAL 
MIT | NASA~ 


REFERENCES 

JDC's 02058, 02059 


IMPORTANT 

N/A 

” INTERVAL — “ 

As required. 

" tools and —— 

" MATERIAL 

-1. Precision Test Fixture, 1016910-011 
"2. Functional Tester, 1016949-011 
" 3. Illuminator, 1001674 


THEORY OF TEST 

The SXT SDA accuracy is based on the 
statistical analysis of a series of positional 
measurements made with the SXT as it is 
rotated about its vertically positioned shaft 
axis. The SXT is autocollimated via the 
SLOS off the 57° azimuth mirror of the pre- 
.. cision test fixture (PTF), as shown in figure 
1. At each position, the SXT SDA 16X RSVR 
readout converted to SXT shaft angle is com¬ 
pared to the PTF's rotary table angular posi¬ 
tion wnen coincidence between the SXT 
reticle and its reflection is achieved. The 
data is reduced to yield a mean error or 
setting bias and the standard deviation about 
the bias. 

A. PREPARATION 


in the vertical position, per JDC 02058. 

2. Set the PTF carriage, 1017169, to the SXT 
position so that the indicator and index marks are 
in line on the left side of the rails, 1017154. This 
places the centerline of the rotary table below and 
in line with the centerline of the SXT. 

3. Lock the carriage in this position. 

4. Using the SXT autocollimator illuminator, 
illuminate the SXT reticle. 

5. Set the functional tester controls as shown 

in Section A of JDC 02059. 

6. Set control panel RSVR-BRIDGE SEL 
to SHAFT 16X. 


1. Install the optical unit (OU) on the PTF 


VERIFICATION WITH SIDL REQUIRED BEFORE USE 


FORM 00108A 
Clnr. 5/12/M 











JOB SXT SPA ACCURACY 


CUSSYSTE?^ OPTICAL UNIT 


7 ■ Set control panel TRUNNION RSVR 
XMTR control to 28.5°. 

8. Record table angular correction in 
column Hr of the data sheet for each table 
angle listed in column II. Refer to rotary 
table calibration chart for table angular t 
corrections. 

Add column n and column m 
algebraically and insert totals in col¬ 
umn IV. 

10. Autocollimate against the azimuth 
mirror assembly by adjusting the TDA 
with the control panel TRUNNION RSVR 
X.vlTR control until the autocollimated 
image is aligned with the SXT reticle 
along the "R" line f'M" lines coincide) 
within 1 minute. 

11. Determine and record the ADU 
angle (column VI) in accordance with the 
following steps. 

12. Set the PTF rotary table exactly to 
the angle recorded in column IV. 

NOTE: All adjustments on 
the rotary table are made 
by slowly rotating the control 
CW in an increasing direction 
to the final setting. If neces¬ 
sary , rotate the control wheel 
CCW past the setting (at least 

setting by rotating the control 
wheel CW. Always use the 
rotary table side vernier for 
proper setting, never use the 
top vernier. 


JOC 02062 R EV D p AGg 3 0F 6 
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13. Position the SXT shaft via the control 
panel SHAFT RSVR XMTR control so that 
its reticle and the reticle's autocollimated 
image are as nearly coincident as can be 
visually determined. 

14. Effect a fine adjustment by setting 
the TRUN/SHAFT FINE counter to equiv¬ 
alent counter reading SHAFT RSVR XMTR 
(see Table 3 of JDC 02059 for counter read¬ 
ing) and then set FINE IND SEL to 16X 
position. 

15. At reticle coincidence, follow JDC 
02059 (steps 3 through 6) to read out the 
OU's SXT SDA 16X RSVR angle and record 
it in column VI under ADU angle. 

IMPORTANT: It is important to 
coordinate the optical alignment 
and functional tester adjustments 
for maximum efficiency and 
speed to achieve accurate ADU 
readouts. If there is unusual delay, 
the optical alignment shall be re¬ 
checked. If drift lias occurred, 
repeat steps 13, 14 and 15 until an 
accurate reading is made. 

16. During the ADU readout, use the 
nominal ADU angle in column V as a guide 
to the correct angle about which a null is 
sought. A deviation in ADU readout in 
excess of 0.120* from the nominal is 
questionable; its validity should be con¬ 
firmed oy repeating the measurement. 

Calculations 

Complete the calculation of the data as follows: 

17. Subtract the ADU angle in column VI from 
the nominal ADU in column V and record result 
as the ADU error in column VC. 


DATE 


form 00109A 
Chg. S/12/G4 
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cupcvctat: o ptical unit 

13. Convert the ADU error, column VII, 
into an error angle, column VEI, by dividing 
the ADU error by 16. This operation is 
facilitated by the table I Conversion Chart 
for the range of anticipated errors. Record 
the ADU error «»agle in column VIII. 

19. Compute the square of the ADU error, 
column VEI and record result in column DC. 
Tnis operation is also facilitated by the table 
I Conversion Chart. 

20. Calculate the subtotals (1, 2, and 3) 
for columns VIII and DC on data sheets 2, 

3, and 4. 

21. Add subtotals 1, 2, and 3 and enter 
the grand total on the data sheet. 

22. Divide t ie grand total by 45 and 
enter the results on data sheet. 

23. Complete the calculations required on 
data sheet. 


JDC 02062 pry D PACE 4 pp 6 
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Subtotal 1 










APOLLOG & N 

EQUIPMENT TEST 

DATASHEET 9 OP _ 

JDC 

. NO. 02062 

kkv._5_ 

JOB: 



SXT TDA ACCURACY 


I 

Nominal 
Shaft Angle 
Deg 

11 

Table 

Angle 

D;>g Min Sec 

16 

344 

00 

00 

17 

343 

00 

00 

18 

342 

00 

00 

19 

341 

00 

00 

20 

340 

00 

00 

21 

339 

00 

00 

22 

338 

00 

00 

2i» 

335 

00 

00 

40 

320 

00 

00 

5,* ~~ 

305 

00 

00 

70 

290 

00 

00 

85 

275 

00 

00 

100 

260 

_oV 

00 

115 

24a 

ou 

00 _ 

130 

230 

00 

00 


III 

Table 

Correction 

Sec 


IV 

Corrected 
Table Angle 
(II HI) 
Deg Min Sec 


V 

Nominal 

ADU 

Anglo 

Deg 

VI 

ADU 

Angle 

Deg 

VII 
ADU 
Error 
(V - VI) 
Deg 

VIII 

Error Angle 
(V11/16) 

Deg x 10 “ 3 

IX 

Error Angle 

Squar-d 

(VIII ) 2 

Deg x 10-® o 

256.000 





272.000 





288.000 





320.000 





336. 000 





352.000 





40.000 
280.000 





160.000 





40.000 





280.000 





160.000 




t 

40.000 





280. 000 











Subtotal 2 








II 

Table 

Angle 

Deg Min Sec 





























































































































































































JDC 02062 REV. - JLmGE 1 nr 6 
l0B SXT SPA ACCURACY _ INITIAL TORS ns PftS 5 

SUBSYSTEM OPTICAL UNIT ASSY. 1011000 

DESCRIPTION - - - 

See ’’Theory ol Test” below. 



MATERIAL 

1. Precision Test Fixture, 1016910-011 

2. Functional Tester, 1016949-011 

3. Illuminator, 1001674 


THEORY OF TEST 

The SXT SDA accuracy is based on the 
statistical analysis of a series of positional 
measurements made with the SXT as it is 
rotated about its vertically positioned shaft 
axis. The SXT is autocollimated via the 
SLOS off the 57° azimuth mirror of the pre¬ 
cision test fixture (PTF), as shown in figure 
1. At each position, the SXT SDA 16X RSVR 
readout converted to SXT shaft angle is com¬ 
pared to the PTF’s rotary table angular posi¬ 
tion when coincidence between the SXT 
reticle and its reflection is achieved. The 
data is reduced to yield a mean error or 
setting bias and the standard deviation about 
the bias. 

A. PREPARATION 

1. Install the optical unit (OU) on the PTF 


in the vertical position, per JDC 02058. 

2. Set the PTF carriage, 1017169, to the SXT 
position so that the indicator and index marks are 
in line on the left side of the rails, 1017154. This 
places the centerline of the rotary table below and 
in line with the centerline of the SXT. 

3. Lock the carriage in this position. 

4. Using the SXT autocollimator illuminator, 
illuminate the SXT reticle. 

5. Set the functional tester controls as shown 
in Section A of JDC 02059. 

6 . Set control panel RSVR-BRIDGE SEL 
to SHAFT 16X. 


VERIFICATION WITH SIDL REQUIRED BEFORE USE DATE 
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I 


EXTERNAL 
LIGHT SOURCE 



Figure 1. SXT SDA Te*t Setup 
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7. set control panel TRUNNION RSVR 
XMTR control to 28.5°. 

8 . Record table angular correction in 
column IH of the data sheet for each table 
angle listed in column II. Refer to rotary 
table calibration chart for table angular 
corrections. 

9. Add column n and column in 
algebraically and insert totals in col¬ 
umn IV. 

10 . Autocollimate against the azimuth 
mirror assembly by adjusting the TDA 
with the control panel TRUNNION RSVR 
XMTR control until the autocollimated 
image is aligned with the SXT reticle 
along the "R" line f'M" lines coincide) 
within 1 minute. 

11. Determine and record the ADU 
angle (column VI) in accordance with the 
following steps. 

12. Sot the PTF rotary table exactly to 
the angle recorded in column IV. 

NOTE: All adjustments on 
the rotary table are made 
by slowly rotating the control 
t’W in an increasing direction 
to the final setting. If neces¬ 
sary , rotate the control wheel 
CCW past the setting (at least 
o degrees), then approach the 
setting by rotating the control 
wheel CW. Always use the 
rotary table side vernier for 
proper setting, never use the 
top vernier. 


JDC 02062 rev E p A6E 3 0F 6 
ASSY 1011000 


13. Position the SXT shaft via the control 
panel SHAFT RSVR XMTR control so that 
its reticle and the reticle’s autocollimated 
image are as nearly coincident as can be 
visually determined. 

14. Effect a fine adjustment by setting 
the TRUN/SHAFT FINE counter to equiv¬ 
alent counter reading SHAFT RSVR XMTR 
(see Table 3 of JDC 02059 for counter read¬ 
ing) and then set FINE IND SEL to 16X 
position. 

15. At reticle coincidence, follow JDC 
02059 (steps 3 through 6) to read out the 
OU’s SXT SDA 16X RSVR angle and record 
it in column VI under ADU angle. 

IMPORTANT: It is important to 
coordinate the optical alignment 
and functional tester adjustments 
for maximum efficiency and 
speed to achieve accurate ADU 
readouts. If there is unusual delay, 
the optical alignment shall be re¬ 
checked. If drift has occurred, 
repeat steps 13, 14 and 15 until an 
accurate reading is made. 

16. During the ADU readout, use the 
nominal ADU angle in column V as a guide 
to the correct angle about which a null is 
sought. A deviation in ADU readout in 
excess of 0.120° from the nominal is 
questionable: its validity should be con¬ 
firmed by repeating the measurement. 

Calculations 


Complete the calculation of the data as follows: 

17. Subtract the ADU angle in column VI from 
the nominal ADU in column V and record result 
as the ADU error in column VII. 


DATE 


FORM 00109a 
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SUBSYSTEM OPTICAL UNIT 

18. Convert the ADU error, column VII, 
into an error angle, column vni, by dividing 
the ADU error by 16. This operation is 
facilitated by the table I Conversion Chart 
for the range of anticipated errors. Record 
the ADU error angle in column vm. 

19. Compute the square of the ADU error, 
column VUI and record result in column DC.' 
This operation is also facilitated by the table 
I Conversion Chart. 

20. Calculate the subtotals (1, 2, and 3) 
for columns Vffl and DC on data sheets 2 
3, and 4. 

21. Add subtotals 1, 2, and 3 and enter 
the grand total on the data sheet. 

22. Divide the grand total by 45 and 
enter the results on data sheet. 

23. Complete the calculations required on 
data sheet. 


02062 REV E PAGE 4 nr 6 


ASSY 


1011000 


DATE 
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JOB 


SXT SDA ACCURACY 


JDC 


02062 


REV E PAGE 5 op 6 


SUBSYSTEM OPTICAL UNIT 


ASSY 


1011000 


TA3L r I 

CONVERSION CHART 


ADU 

ERROR 

(VII) 

DEG (+or -) 


.001 


.002 


.003 


.004 


.005 


.006 


.007 

.008 

.009 


.010 


.011 


.012 


.013 

.014 


.015 


.016 


.017 


.018 


.019 


.020 


.021 


.022 


.023 


.024 
.025 
. 026 


.027 


.028 


.029 

.030 


ERROR 
ANGLE 
(VIII) 
DEG x 10" 3 
(+or -) 


0.1 


0.1 


0.2 


0.3 


0.3 


0.4 


0.4 


0.5 


0.6 

JK6_ 

0.7 


0.8 


0.8 


0.9 

0.9 

1.0 


1.1 
1. 1 


_JL 2_ 

1.3 


1.3 


1.4 

1.4 


1.5 


1.6 


1.6 


1.7 


1.8 


1.8 


1.9 


ERR. ANG. 
SQUARED 
(IX) 


0.01 


0.01 


0.04 


0.09 


0.09 
0.16 
0. 16 


0.25 

0.36 


0.36 


0.49 


0. 64 
0.64 


0.81 


0.81 


1.00 


1.21 


1.21 


1.44 


1.69 


1.69 

1.96 


1.96 

2.25 


2. 56 


2.56 


2. 89 


3.24 


3.24 


3.61 


ADU 
ERROR 
(VII) 
DEG (+or -) 


.031 


.032 


.033 


.034 


.035 


.036 


.037 


.038 


.039 


.040 


.041 


.042 


.043 

.044 


.045 


.046 


.047 


.048 


. 049 


.050 


. 051 


.052 


.053 


.054 


.055 


.056 


.057 


.058 


.059 


.060 


ERROR 
ANGLE 
(VHD 
DEG x 10" 3 
(+or -) 


1.9 


2.0 


2.1 


2.1 


2.2 


2.3 


2.3 


2.4 


2.4 


2.5 


2.6 


2.6 


2.7 


2.8 


2.8 


2.9 


2.9 


3.0 


3. 1 


3. 1 


3.2 


3.3 

"0“ 


3.4 

~o~ 


3.5 


3. 6 
3.6 


3.7 


3.8 


ERR. ANG. 
SQUARED 
(IX) 

DEG 2 x 10‘ 6 


3.61 


4.00 


4.41 


4.41 


4.84 


5.29 


5.29 


5.76 

5.76 


6.25 
6. 76 
6.76 


7.29 


7.84 


7.84 


8.41 

8.41 


9.00 


9.61 

10.24 


10.89 


10.89 


11.56 


TOG 

12.25 


12.96 


12.96 
13. 69 


14.44 


DATE 
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TABLE I 
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APOLLO G8N 
EQUIPMENT TEST 
OATA SHEET-L OFjj_ 

JOB SXT SDA ACCURACY 




NO. 020G^ D C 

REV. _ 

INITIAL TDRR 














APOLLO G&N 
EQUIPMENT TEST 
DATA SHEET2 OF 5 


JOB: 


JDC 

NO. 02062 
REV. £ 


SXT SPA ACCURACY 


Nominal 
Shaft Angle 
Deg 


10 


11 


12 

13 


14 

15 


II 

Table 

Angle 

Deg Min Sec 


359 


00 00 


358 


00 00 


357 

356 


00 00 


00 00 


355 


00 00 


354 

353 


00 00 


00 00 


352 00 OQ 


351 

350 


00 00 

To bo 


III 

Table 

Correction 


349 

343 


00 00 


00 00 


347 


00 00 


346 

345 


00 00 
00 00 


IV 

Corrected 
Table Angle 
(II+III) 
Deg Min Sec 


V 

Nominal 

ADU 

Angle 

Deg 


16.000 


32. 000 


48.000 

64.000 


80.000 


96.000 
112.000 


128.000 


144.000 


160.000 

176.000 


192.000 
208.000 
224. 000 


240.000 


VI 

ADU 

Angle 

Deg 


VII 
ADU 
Error 
(V -VI) 
Deg 


VIII 


Error Angle 
(VII/16) 
Deg x 10" 3 


IX 

Error Angle 
Squared 


2 


(VIJI) 
Deg x 10 


-6 


Subtotal 1 
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DATA SHEET 4 OF 5 


JDC 

NO. 02062 
REV. E 


JOB: 


SXT SPA ACCURACY 


I 


II 


III 


IV 


Nominal 


Table 


Shaft Angle 
Deg 


Angle 

Deg Min Sec 


Table 

Correction 

Sec 


Corrected 
Table Angle 
(II+III) 
Deg Min Sec 


V 


VI 


Nominal 


ADU 

Angle 

Deg 


ADU 

Angle 

Deg 


VII 

ADU 


VIII 


IX 

Error Angle 


Error 
(V - VI) 

Deg 


Error Angle 
(VII/16) 
Deg x 10~ 3 


Squared 
(VIII) 2 
Deg x 10' 6 


145 

160 

175 

190 

205 

220 

235 

250 

265 

280 

295 

310 

325 

340 

355 


215 

200 

185 

170 

155 

140 

125 

110 

95 

80 

65 

50 

35 

20 

5 


00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 


160.000 
40.000 
280.000 

1 60.000 
40.000' 
280.000 
160.000 

40.000 
280.000 
160.000 
40.000 
280.000 
160.000 
40.000 
280.000 


Subtotal 3 

































APOLLO 68N 
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CALCULATIONS 

Subtotal 1 
Subtotal 2 
Subtotal 3 
Grand Total 
Divide by 45 

Mean - * 


2 °. 

I 

' < ' \ 

21 . 

22 . 


Standard Deviation = 


Results 


Column VIII 


Column 
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DESCRIPTION 


See "Theory of Teat" below. 


Rev. 

Let. 

Dote 

TDRR 

NO. 

PAGES REVISED | APPROVAL 

REFERENCES 

JDC's 02058, 02059 

JDC 

D.S. 

L2':2J 

NASA 

In it 


06654 



rvTK7 

•T. B. 

A 

6/3/64 

09931 

ComDletel 

r revised 

JT.iiJ 

WJR 

B 

9/23/6 

1 12912 

7 


W. K., 

J.B. 

IMPORTANT 

N/A 

C 

.2/10/0 

j 16396 

All 7 

All 5 

\VJ-H 


P 

8A36/65 

21967 

Completel 

r revised 

W. K. 

A.M. 

E 

10/12/ 

>5 2253 

? 

a 


♦ 

INTERVAL 

As required. 

P 

2/2/66 

25430 


2,3,4 

W;K 

A 








TOOLS AND 

MATERIAL 

1. Precision Test Fixture, 1016910-011 






















2. Functional Tester, 1016949-011 

3. Illuminator, 1001674 


* NASi 

i PP7- 

65-.6J.a_ 





THEORY OF TEST 


in the vertical position, per JDC 02058. 


The SXT SDA accuracy is based on the 
statistical analysis of a series of positional 
measurements made with the SXT as it is 
rotated about its vertically positioned shaft 
axis. The SXT is autocollimated via the 
SLOS off the 57° azimuth mirror of the pre¬ 
cision test fixture (PTF), as shown in figure 

1. At each position, the SXT SDA 16X RSVR 
readout converted to SXT shaft angle is com- 
* pared to the PTF's rotary table angular posi¬ 
tion when coincidence between the SXT 
. reticle and its reflection is achieved. The 
data is reduced to yield a mean error or 
setting bias and the standard deviation about 
the bias, 

; A. PREPARATION 

. 1. Install the optical unit (OU) on the PTF 


2. Set the PTF carriage, 1017169, to the SXT 
position so that the indicator and index marks are 
in line on the left side of the rails, 1017154. This 
places the centerline of the rotary table below and 
in line with the centerline of the SXT. 

3. Lock the carriage in this position. 

4. Using the SXT autocollimator illuminator, 
illuminate the SXT reticle. 

5. Set the functional tester controls as shown 
in Section A of JDC 02059. 

6. Set control panel RSVR-BRIDGE SEL 
to SHAFT 16X. 


VERIFICATION WITH SIDL REQUIRED BEFORE USE DATE 


L 
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7. Set control panel TRUNNION RSVR 
XMTR control to 28.5°. 

8. Record table angular correction in 
column in of the data sheet for each table 
angle listed in column II. Refer to rotary 
table calibration chart for table angular 
corrections. 

9. Add column II and column in 
algebraically and insert totals in < 
umn IV. 

10. Autocollimate against the azi 
mirror assembly by adjusting the T T> 
with the control panel TRUNNION Rf 
XMTR control until the autocollimated 
image is aligned with the SXT reticle 
along the "R" line ("M” lines coincide) 
within 1 minute. 

11. Determine and record the ADU 
angle (column VI) in accordance with the 
following steps. 

12. Set the PTF rotary table exactly to 
the angle recorded in column IV. 

NOTE: All adjustments on 
_ the r otary table are made 
by slowly rotating the control 
CW in an increasing direction 
to the final setting. If neces¬ 
sary, rotate the control wheel 
CCW past die selling (at leasl 
o degrees), then approach the 
setting by rotating the control 
wheel CW. Always use the 
rotary table side vernier for 
proper setting, never use the 
top vernier. 


13. Position the SXT shaft via the control 
panel SHAFT RSVR XMTR control so that 
its reticle and the reticle's autocollimated 
image are as nearty coincident as can be 
visually determined. 

14. Effect a fine adjustment by setting 
the TRUN/SHAFT FINE counter to equiv¬ 
alent counter reading SHAFT RSVR XMTR 
(see Table 3 of JDC 02059 for counter read- 
i ;) and then set FINE IND SEL to 16X 

r sition. 

15 At reticle coincidence, follow JDC 
02 j.‘ 9 (steps 3 through 6) to read out the 
OU's SXT SDA 16X RSVR angle and record 
it in column VI under ADU angle. 

IMPORTANT: It is important to 
coordinate the optical alignment 
and functional tester adjustments 
for maximum efficiency and 
speed to achieve accurate ADU 
readouts. If there is unusual delay, 
the optical alignment shall be re¬ 
checked. If drift has occurred, 
repeat steps 13, 14 and 15 until an 
accurate reading is made. 

16. During the ADU readout, use the 
nominal ADU angle in column V as a guide 
to the correct angle about which a null is 
sought. A deviation in ADU readout in 
excess of 0.120° from the nominal is 
questionable; its validity should be con¬ 
firmed by repeating the measurement. 


Complete the calculation of the data as follows: 

17. Subtract the ADU angle in column VI from 
the nominal ADU in column V and record result 
as the ADU error in column VII. 


Calculations 


DATE 


FORM 00109A 
Chg. 5/12/64 
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18. Convert the ADU error, column VII, 
into an error angle, column VIII, by dividing 
the ADU error by 16. This operation is 
facilitated by the table I Conversion Chart 
for tne range of anticipated errors. Record 
the ADU error angle in column VIII. 

19. Compute the square of the ADU error, 
column VIII and record result in column IX. 

This o)ieration is also facilitated by the table 
I Conversion Chart. 

20. Calculate the subtotals (1, 2, and 3) 
for columns VIII and IX on data sheets 2, 

3, and 4 . 

21. Add subtotals 1, 2, and 3 and enter 
the grand total on the data sheet. 

22. Divide the grand total by 45 and 
enter the results on data sheet. 

23. Complete the calculations required on 
data sheet. 


DATE 


i: 


FORM 00109A 
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ACCEPTANCE TEST DATA 

SHEET 



OATH 

no: Jnc 02062 

REVISION 

DATE AUTH 

NASA NO. (As Required) _ 


'SERIAL NO, 

OPKRATINO TThE - START _ 

STOP 

TOTAL OPERATING TINE 

TEST EQUIP NAME 

SERIAL HO* _ 

LAST CALIB. DATB 


SOT SHAFT ACCURACY DATA SHEET 


Nominal 

Anglo 

Rotary 
Table 
Anglo 
Degrees 
Min Sec 

Table- 

Angle 

Decimal 

Degrees 

ADU 

Reading 

Degrees 

Shaft 
Angle 
. Degree j 

Quadrant 

Angle 

Column 3 •“ 

Column 2 * 

Error 

Degrees 

Limits 

18 





0.0 


.017° max. 

1 arc min) 

19 






■ 


20 








21 








22 





0.0 



25 





22.5 



40 


» » «s» % 

- 

* 

22.5 



55 





45.0 



70 





67.5 


* 

85 





67.5 



lou 





90.0 1 



115 





112.5 



130 





112.5 



145 





135.0 


* 

160 





157.5 



175 





157.5 



190 





180.0 


.017° max. 


T 
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ACCEPTANCE TEST DATA SHEET 

date’_ •' 

NO.' .TOC 02062 _REVISION ■ ' DATB_._AUTH _ 

NASA NO. (As Required) ' ' _ ( _SERIAL HO. __ 

OPRRATINO TThE - START_ STOP TOTAL OPBRATINO TINE _ 


TEST EQUIP NAME _ SERIAL NO, _ LAST CALIB. DATE 


j 

5XT SHAFT ACCURACY 

l DATA SR 

EET . 

Nominal 

Angle 

Rotary 
Table 
Angle 
Degrees 
Min Sec 

Table 

Angle 

Decimal 

Degrees 

ADU 

Reading 

Degrees 

Shaft 

Angle 

Degrees 

Quadrant 

Angle 

Column 3 - 
Column 2 * 

Error 

Degrees 

Limits 

205 





202.5 


.017° max 
(1 are min! 

220 





202.5 



235 ' 





225.0 

• 


250 





247.5 



265 





247.5 



280 





270.0 



295 





292.5 



310 





292.5 



322 





315.0 



34° 



••• «» 


337.5 



355 





337 .< 



359 





337.5 


.017° »«x 
















* 
























" ■■ III 


jflr 


INCHES ; 

■ . 1 ■ 1 . 1 1 

1 2.1 


PHOTOGRAPHIC SCALE ONLY * 

A--- -M 























reticle, this indicates SCT reticle eccentricity. See Fig. 
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DESCRIPTION 


See Theory of Test below. 
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REFERENCES 

JDC 02058 


IMPORTANT 

N/A 


INTERVAL 


As required. 


TOOLS ANO 
MATERIAL 


See below. 


1. Functional Tester, 1016040-011 

2. Precision Test Fixture, 1016949-011 

3. Dioptometer, 717101, or equivalent 


PREPARATION 

1. Install the OU on the precision test 
fixture (PTF) in the vertical position per 
JDC 02058. 


THEORY OF TEST 

The SCT reticle of the optical unit 
(OU) and the SCT vertical collimator 
reticle of the PTF are observed through 
the OU SCT eyepiece, as shown schema¬ 
tically in Figure 1. A series of angular 
displacement measurements resulting 
between the "R" line of the SCT reticle 
(Figure 2) and the parallel component 
of the collimator reticle are made at the 
cardinal angles of SDA rotation. The 
results are charted and analyzed in order 
to determine the degree of error in SCT 
reticle eccentricity and SDA perpendicu¬ 
larity with respect to the ball plane of 
theOU. 

VERIFICATION WITH 


2. Record yoke position correction, ob¬ 
tained from PTF correction card, apply¬ 
ing algebraic signs as indicated on correc¬ 
tion card. 

B. PROCEDURE 

3. Set the carriage, 1017169, to the SXT 
position so that the indicator and index 
marks, on the left side of the rails, 
1017154, are in line. Lock carriage. 

4. Set PTF POWER switch to ON. 

5. Set the rotary table, 1017438, to 
247.0* . This will place the SCT vertical 
collimator, 1016917, under and in line 

SIDL REQUIRED BEFORE USE DATE_ 
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JDC 


02063 


REV 


PAGE 


OF 


SUBSYSTEM OPTICAL UNIT 


1011000 


with the SCT shaft axis. 


Decade Resolver Bridge 


6. Set the PTF SCT VERTICAL switch 
to ON. 


Set SCT SDA and TDA both to electri¬ 
cal zero outlined in steps 7 through 9. 

7. Set the functional tester controls to the 
following positions before turning on power 
switch: 

CONTROL 

POSITION 

Control Panel 


FINE IND SEL 

OFF 1 

( 

RSVR NULL 

OFF 

I 

RSVR BRIDGE SEL 

TRUN IX 1 

i 

TRUNNION RSVR 
XMTR 

0° 

] 

MOTOR SEL 

t 

OFF 1 

SHAFT RSVR XMTR 

t 

0° a 

TRUN/SHAFT FINE 
control 

0° i 

V 

TACH SEL 

> 

OFF t 

SYSTEM switch 

a 

BLK I 

MODE switch 

SLAVED 1 

Phase Ancle Voltmeter 

r 

tl 


VARIABLE selector 30V 


Degree selectors 000.000 

8. Turn the control panel POWER switch 
to ON. 

9. Set the control panel RSVR BRIDGE SEL 
to SHAFT 1/2X. 

10. Observe illuminated field of collimator 
through telescope. With the collimator 
reticle superimposed on the telescope 
reticle, adjust the turntable and carriage 
until the illuminated field appears 
centralized. 

| (This step is to provide ease of observation.) 
Subsequent observations should be made 
using a dioptometer for maximum sensitivity. 

11. While observing the SCT reticle 
through the SCT eyepiece, use the 
TRUNNION RSVR XMTR control to rotate 
the SCT TDA until the collimator reticle 
and the SCT reticle are aligned along the 
"R" line within 10 seconds. (The two 
reticles "M" lines shall be coincident 
within 10 seconds.) Use the SHAFT RSVR 
XMTR control to rotate the SCT SDA until 
the collimator reticle and the SCT reticle 
are square to each other. 

12. Estimate with reference to the 
reticle line thickness (see Figure 3) 
the left-right displacement of the SCT 
M H" line from that of the collimator 
reticle and record result on data sheet. 


FUNCTION SWITCH 0° 


DEGREES control 0° 
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13. Rotate shaft to 90° , 180" , and 270“ , 
repeating steps 11 and 12 at each position 
of SDA. Perform procedure four times 
for each position of SDA, for a total of 
16 readings. 

NOTE: At SDA 0* and SDA 
180° .the displacement will 
be left-right and is'convert¬ 
ed to the X coordinate by 
applying a plus (+) sign if the 
collimator reticle is to the 
left of the reticle, or a minus 
(-) sign if it is to the right. 

At SDA 90° and SDA 270° , the 
displacement will be up-down 
and is converted to the Y 
coordinate by applying a plus 
(+) sign if the collimator 
reticle is above the SCT reticle 
or a minus (-) sign if it is below. 
Enter the 16 coordinate esti¬ 
mates (4 at each cardinal angle) 
on the data sheet. 

14. Compute the sum and average of the 
four estimates for the coordinate at each 
shaft position and enter on data sheet. 
Using data recorded in step 14 and alge¬ 
braic sign convention, fill in the SCT 
Eccentricity and Perpendicularity compu¬ 
tation clmrt on ciaia sheet 2 as described 
in steps 15 through 17. 

15. Column I - Enter the average X 
coordinate for SDA 0 # and SDA 180* 
computed in step 14. 

16. Column II - Enter the average Y 
coordinate for SDA 90* and SDA 270° 
computed in step 14. 


PAGE 5 OF 7 
1 ASSY 1011000 _ 

17. Compute and enter the sum and average 
X in column I and the sum and average Y in 
column n. 

18. Using the X and Y averages found in 
step 17, compute the perpendicularity error 
utilizing the formulas given on data sheet 

2. Limit of error taken to nearest second 
is 40 seconds maximum. 

19. Using the cardinal point averages noted 
in column I and n of data for steps 15 
through 17 on data shee 2, compute the 
reticle eccentricity utilizing the formula 
given on data sheet 3. Limit of error taken 
to nearest second is 50 seconds maximum. 

20. On the sheet of graph paper provided, 
plot and draw a graph to suitable scale on 
an X - Y coordinate, in which X is horizontal 
(positive to the left) and Y is vertical 
(positive up). Utilize the data noted on data 
sheet 1 and the yoke correction point record¬ 
ed in step 2. 

21. Plot the point X, Y on the graph. Using 
the point X, Y as the center, and eccen¬ 
tricity error calculated in step 19 as the 
radius, draw a circle. 

22. The distance between the center of the 
circle and the yoke correction point rep¬ 
resents shaft perpendicularity and is cal¬ 
culated in step 18. 

23. This graph is to be used for reference 
only. 

24. At end of the test, set the rotary 
table to 0* . 
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Figure 3. A Typical Superimposition of Reticles Indicating 
A 25 Sec Right Displacement Or X (0°) * -25 Sec. 
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SCT ECCENTRICITY AND PERPENDICULARITY DATA ACQUISITION CHART 
11 through 13 j 
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X (180°) 
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B. PROCEDURE 

SCT ECCENTRICITY AND PERPENDICULARITY DATA COMPUTATION CHART 
15 through 17 



PERPENDICULARITY ERROR 

X - Xy = Xc 
Y - Yy . Yc 


n/xc + 


-2 

Yc 


RESULTS 


LIMITS 
40 sec max 
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SUBSYSTEM OPTICAL UNIT 

ASSY. 1011000 

DESCRIPTION - - --—- 


With the option unit (OU) installed on the precision test fixture 
and the functional tester controls set, the shaft drive axis of 
the scanning telescope is tested for accuracy. 
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TOOLS AND MATERIAL 

1. Functional Tester, 1016949 

2. Precision Test Fixture, 1016910-011 

3. Dioptometer, K & E, 717101 or 
equivalent. 

A. PREPARATION 

1. Install the OU on the precision 
test fixture in the vertical position, per 
JDC 02058. 

B. PROCEDURE 

2. Set rotary table to 0°. 


4. Raise the SCT azimuth elevation colli¬ 
mator, 1016917, to the UP position 

(33° from horizontal) and illuminate the 
collimator. 

5. Set the functional tester controls 
shown in A of JDC 02059. 

6. Set RSVR BRIDGE SEL to SHAFT 
1/2X. 

7. Set following functional tester con¬ 
trols as speciiiea below: 

CONTROL POSITION 


3. Release the carriage lock; using the 
carriage drive, move the carriage until 
the indicators on the carriage rail are 
lined up for the SXT position. Lock the 
carriage. 


Control Panel 


FINE IND SEL 

OFF 

TRUNNION RSVR 


XMTR 

28.5 a 


SHAFT RSVR XMTR 0* 


VERIFICATION WITH SIDL REQUIRED BEFORE USE 


DATE 
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JOB _ SCT SPA ACCURACY TEST 

SUBSYSTEM OPTICAL UNIT 


8. Illuminate the SXT autocollimator 
illuminator. 

9. Rotate the rotary table until the SXT 
reticle and its image reflected from the 
azimuth and elevation checking mirror 
assembly (tilted round mirror), are 
coincident. Record the rotary table angle. 

10. Rotate the rotary table until the SCT 
azimuth-elevation collimator reticle 
coincides with the SXT reticle. Record 
the rotary table angle. 

11. The difference between readings of 
step 9 and step 10 is the SCT SDA ZERO. 
Convert the minutes and seconds portion 
of this reading to decimals of a degree, 
using the conversion charts of JDC 02077. 
Record this reading as the SCT position. 

12. Drive the carriage until the indicators 
on the carriage and rail are lined up for 
SCT position. Lock carriage. 

13. Observe the SCT reticle on the SCT 
azimuth-elevation collimator reticle. 
Rotate the TRUNNION RSVRXMTR con¬ 
trol until the two reticles are aligned 
along the "R" line (*M H lines are coin¬ 
cident). 

14. Position the decade resolver bridge 
(DRR) degree selectors so that the angu¬ 
lar display unit (ADU) indicates half the 
nominal angle indicated on data sheet. 

15. Rotate SHAFT RSVRXMTR control 
until the PAV meter indicates a null. 
Progressively down-scale the PAV VAR¬ 
IABLE selector while seeking the null. 

16. Observe the SCT reticle against the 
collimator reticle. Rotate the rotary 
table until the two reticles are aligned. 

CR” lines are coincident.) 


_ JDC 02064 rev C rase 2 pp3 
ASSY _ 1011000 _ 

17. Record the ADU reading on the data 
sheet in column U, ADU Angle. 

18. Multiply the ADU angle recorded in 
column II by 2 and record in column III, 

2 (ADU Angle). 

19. Record the rotary table angular 
reading on the data sheet in column IV 
labeled Table Reading. 

20. Convert the minutes and seconds 
portion of the table reading to a 4-place 
decimal part of a degree, using the 
conversion charts of JDC 02077. Record 
this reading on the data sheet in column 
V, Table Reading Decimal. 

21. Record the SCT shaft angle counter 
reading (optical unit) in column VI, SCT 
Counter Angle. 

22. Algebraically subtract the Table 
Reading Decimal (column V) from the 
SCT SDA ZERO and record in column 
VII, Table Angle Decimal. (Add 360° 

0* 0" to SCT SDA ZERO when colu mn 
V value exceeds SCT SDA Zero.) 

23. Algebraically subtract the SCT 
Counter Angle (column VI) from the 
Table Angle Decimal (column VII). 

Record this figure as the SCT SDA 
Mechanicai Error, column VRi. 

24. Algebraically subtract twice the 
ADU angle (column III) from Table 
Decimal (column VIII). Record this 
figure as the SCT SDA electrical error, 
column IX. 

25. Repeat this procedure for all the 
angles on the data sheet. 

26. When 220° SHAFT axis is reached 
(170° on turntable), rotate turntable 
CCW to 130°, set shaft to 260°, and 
continue readings. 
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B. PROCEDURE 
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11. SCT SDA ZERO (decimal) 
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Degrees 

n 

ADU 

Angle 

m 

2 (ADU 
Angle) 

IV . 

Table 

Reading 

V 

Table 

Reading 

Decimal 

VI 

SCT 

Counter 

Angle 

vn 

♦Table 

Angle 

Decimal 

Vffl 

SCT SDA 
Mech. Error 
VH minus. VI 

DC 

SCT SDA 
Elec. Error 

Vn minus in 

0 
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20 









30 









40 
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60 









70 









80 









90 









100 









110 









120 









130 
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♦Table Angle Decimal = SCT SDA ZERO minus 
the Table Reading Decimal (Column V). 

Note: For table readings over SCT SDA ZERO, 
add 360° to SCT SDA ZERO. 
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IV 

Table 

Reading 

V 
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Reading 

Decimal 

VI 
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Counter 

Angle 
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♦Table 

Angle 

Decimal 
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SCT SDA 
Mech. Error 
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IX 
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Elec. Error 
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♦Table Angle Decimal = SCT SDA ZERO minus 
the Table Reading Decimal (Column V) 

Note: For table readings over SCT SDA ZERO, 
add 360° to SCT SDA ZERO. 

DATE 
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EQUIPMENT TEST REV c 

DATASHEET 4 OF 4 


SCT SPA ACCURACY TEST 



♦Table Angle Decimal = SCT SDA ZERO minus 
the Table Reading Decimal (Column V) 

Note: For table readings over SCT SDA ZERO, 
add 360° to SCT SDA ZERO. 
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. 067° For all Mechanical Errors 
. 134° For all Electrical Errors 
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JQB LEAK TEST OF OPTICAL UNIT _ INITIAL TDRR 

SUBSYSTEM OPTICAL UNIT ASS y. 10H 

DESCRIPTION 

The mountings of the SXT and SCT on the optical base 
shall be simultaneously checked for leakage. 


JOC J!? 066 REV. A Pftftr 1_OF JL 

INITIAL TDRR 15818 p/ac 1 


Rev. TDRR PAGES REVISED _ APPROVAL REFERENCES 

Let. Date NO. JDC I D. S. MIT [NASA 
A 8/2Q/65 21969 Completely revised W. K. A. M. 


TOOLS AND 
MATERIAL 


See below 


As required. 


See below. 


IMPORTANT 

Installation and removal of leak test caps, 
09 38690 5150, shall be performed under 
Class m clean room conditions. The leak 
test of the optical unit (OU) may be per¬ 
formed under Class n clean room condi¬ 
tions. 

TOOLS AND MATERIAL 

1. Leak Test Cap, 09 38690 5150 (2 re¬ 
quired). 

2. Torque Wrench, 0-75 in. lb, snap-on 
model TQ-6, or equivalent. 

3. Altimeter, 0003-0007, or equivalent. 

4. Vibrator Stand, 6707-0003, or 
equivalent. 


5. Vacuum Pump, 5407-0009, or equiva¬ 
lent. 

6. Regulator, Negeldinger and Son, Model 
R-603 or equivalent. 

7. Nitrogen Supply, dry -60° F dew point. 

See figure 1 for other material needed to 
complete leak test configuration. 

A. PREPARATION AND PROCEDURE 

1. Connect leak test configuration as 
shown in figure 1. 

2. Clamp test configuration tube ends 
A and B to form a positive leak-proof 
seal. 

3. Set altimeter vibrator switch to ON 
position. 


VERIFICATION WITH SIDL REQUIRED BEFORE USE 


FORM 00108A 
Chg. 5/12/64 








JO0 LEAK TEST OF OPTICAL UNIT 

SU8SYSTEM OPTICAL UNIT 

4. Set vacuum pump motor switch to ON 
position and open test configuration valve, 

5. When altimeter reads 50,000 ± 100 
feet (equivalent to 3.5 ± . 015 in. Hg.), 
close test configuration valve and set 
pump motor switch to OFF position. 

. 6. Record altimeter reading to nearest 
40 feet. 

7. After 5 minutes ± 30 seconds, set 
altimeter vibrator switch to ON position 
and record altimeter reading. 

8. The difference between altimeter 
readings recorded in steps 13 and 14 is 
the leak rate of the test configuration. 

It shall not exceed 15 ft/min over a 5- 
minute interval. 

9. Open test configuration tube ends A 
and B. 

10. Set altimeter vibrator switch to ON 

position. I 

11. Set vacuum pump motor switch to ON 
position and open test configuration valve. 

12. When altimeter reads 50,000 ± 100 
ieei, Cioee lesi conliguration valve and 
set pump motor switch to OFF position. 

13. Record altimeter reading to nearest 
40 feet. 

14. After 10 minutes ± 30 seconds, set 
altimeter vibrator switch to ON position 
and record altimeter reading. 


_JPC 02066 REV A page 2 op 3 

ASSY 1011000 _ 

15. The difference between altimeter 
readings recorded in steps 13 and 14 
is the optical unit leak rate. It shall 
not exceed 170 ft/min. 

16. Close test configuration valve. 
Disconnect tubing from vacuum pump 
and connect to nitrogen supply regulator. 

17. Slowly open nitrogen supply regula¬ 
tor until pressure gauge reads 12 psi. 

18. Slowly open test configuration valve 
and allow altimeter reading to decrease 
to 0 feet. 

19. Close nitrogen supply regulator 
valve and disconnect optical unit from 
test configuration. 
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LEAK TEST OF OPTICAL UNIT 
ASSEMBLY UNDER TEST II 


NO. 0206b 
REV — 
INITIAL TDRR. 


TEST HISTORY 


SER. NO.. 


SITE /LOCATION 


TOTAL ELAPSED 


MAJOR GROUND SUPPORT EQUIPMENT 


Altimeter 


. SER. NO.. 
. SER.NO.. 


"cal hAf £ 


CONDUCTED BY. 


NAME/AFFILIATION 


.APPROVEO BY. 


NAME/AFFILIATION 


NASA REP.. 


A. PREPARATION AND PROCEDURE 

6* Altimeter reeding ________ 

7. Altimeter reading after 5 min* __ 
8* Difference between etepe 6 and 
7 shall not exceed 15 ft. /min. _ 

13. Altimeter reading • 

14. Altimeter reading after 10 min. 

15. Difference between steps 13 and 
14 shall not exceed 170 ft. /min. 
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€. CALCULATIONS 


Results 

Col. X CoL XI 


Limits 


1.5 Subtotal I 

Subtotal 2 
Subtotal 3 
Grand Total 
L6 Divide by 45 
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v. i, * «r 4 , ^nb& *t 


64X resolver reference 
angle 


Bias error = Mean (*) 4 
64X res. ref. angle (decimal) 


Seconds _ 
Decimal 


X 10" 


4 .83xiO-^deg. 1 •- 
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1.7.7 Zero setting of SXT Horizontal 
Autocollimator used as a telescope 

1.7.8 Vernier reading (par. 1.7.4) plus 
2x LLOS (par. 1.7.6) 


1.7.9 Sum recorded in par. 1.7.8 

minus 2x telescope sero setting 
(par. 1.7.7) 
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C. CALCULATIONS 


Col. XI 


Subtotal 1 


Grand Total 


Divide by 44 


1.7.1 Zero setting of SXT Horizontal 
Autocollimator used as an 
autocollimator 

1.7.4 Vernier Reading (Average of 
5 readings) 

1.7.5 Difference between vernier reading 
of par. 1.7.4 and zero setting of 
par. 1.7.1 

1.7.6 LLOS 


+ 2 seconds 


APOLLO 0 A N 
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DATA SHEETJL_0F„ 
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NO. MStitL 


J0B: SXT TDA ACCURACY, FIELD Of VIEW AND ORTHOGONALITY 


Results Limits 


SXT Horizontal Autocollimator 
Corrected Angle 

1.7.12 Rotary table corrected angle seconds.. 


1.8 Bias Error m Mean (♦) minus 
rotary table corrected angle 
(decimal) 

Standard Deviation 


+1.67xl0 -3 deg. 
+2.22xl(T 3 deg. 
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MATERIAL 

1. Precision Test Fixture, 1016910-011 

2. Functional Tester, 1016949-011 

3. Illuminator, 1001674 
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THEORY OF TEST 

TTie SXT TDA accuracy is based on the statisti¬ 
cal analysis of a series of positional measure¬ 
ments made with the optical unit as its index 
mirror is rotated about its vertically oriented 
trunnion axis while the unit is in a horizontal 
position. The SXT is autocollimated via SLOS 
off the precision test fixture elevation mirror 
(part of the azimuth and elevation checking 
mirror assembly), as shown in Figure 1. At 
each index mirror position, the SXT TDA 64X 
resolver readout converted to SXT trunnion 
LOS angle is compared to the precision test 
fixture’s rotary table angular position when 
coincidence between the SXT reticle and its 
reflection is achieved. The data is reduced 
to yield a mean error or setting bias and the 
standard deviation about this bias. 


A. PREPARATION 

1. Install the optical unit on the precision 

test fixture in the vertical position per JDC 02058. 

2. Set the PTF yoke assembly to the horizontal 
position per JDC 02058. 

B. PROCEDURE 

3. Set the rotary table to 0° 0* 0". 

4. Set the carriage, 10171G9, to the SXT 
position so that the indicator and index 
marks are at SXT on the rails. 

5. Illuminate the SXT reticle by means of the 
SXT autocollimator illuminator. 

NOTE: Adjust the light 
position so that the image 
of the lamp filament is 
centralized in the SXT 
objective lens. 
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Of AZIMUTH ft ELEVATION 



FIGURE 1. TEST SETUP FOR SXT TDA ACCURACY 
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^pp SXT TDA ACCURACY 

SUBSYSTEM OPTICAL UNIT _ 

6. Set functional tester controls as shown 
in Section A of JDC 02059. 

7. Set the following functional tester 
controls as specified: 

CONTROL 

Control Panel 

RSVR BRIDGE SEL 

TRUNNION RSVR 
XMTR 

SHAFT RSVR 
XMTR 

Phase Angle Voltmeter 
DEGREES control 


-JDC 02067 REV D PAGE 3 OF g 
ASSY _ 1011000 _ 

Use the rotary table side 
vernier for proper setting; 
never use the top vernier. 

12. Position the SXT index mirror via 
the control panel TRUNNION RSVR XMTR 
so that the SXT reticle and its auto- 
collimated image are coincident as nearly 
as can be determined. 

13. Effect a fine adjustment by setting 
TRUNjSHAFT FINE counter to equivalent 
counter reading of TRUN RSVR XMTR. 
(See Table 2 of JDC 02059 for counter 
reading) and then set FINE IND SEL to 
64X position. 

14. At reticle coincidence, perform 
steps 3 through 6 to read out the optical 
unit's SXT TDA 64X RSVR angle and 
record it in column V under ADU angle. 


POSITION 

i 

SXT TRUN 64X 

0 * 

270° (CCW to 
315°) 

50* 


8. Record the table reading corrections 
in column n of the data sheet for each 
nominal angle listed in column I. Refer 
to rotary table calibration chart for table 
reading corrections. 

9. Add column I and column n algebra¬ 
ically and insert totals in column in. 

10. Determine and record the ADU 
Angle (column V) in accordance with the 
following steps. 

11. Set the PTF rotary table exactly 
to the angle recorded in column m. 

NOTE: All adjustments 
on the rotary table are 
made by slowly rotating 
the control CW in an in¬ 
creasing direction to the 
final setting. If necessary, 
rotate the control wheel 
CCW past the setting (at 
least 5 degrees) then 
approach the setting by 
rotating the control wheel 
CW. 


NOTE: To achieve accurate 
ADU readouts, it is important 
to coordinate the optical align¬ 
ment and functional tester 
adjustments for maximum eff¬ 
iciency and speed. If there is 
unusual delay, the optical 
alignment should be rechecked. 

If drift has occurred, repeat 
steps 12 and 13 until an acc¬ 
urate reading is made. 

15. During the ADU readout, reference 
should be made to the nominal ADU angle 
in column IV as a guide to the correct 
angle about which a null is sought. A 
deviation in ADU readout in excess of 
0.150° from the nominal is questionable; 
its validity should be confirmed by 
repeating the measurement. 

Calculations 


Complete the calculations of the data as 
follows: 


DATE 
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16. Subtract the ADU angle, column V, 
from the nominal ADU angle, column IV, 
algebraically and record as the ADU 
error, column VI. 

17. Convert the ADU error, column VI, 
into an error angle, column VII, by 
dividing by 32. This operation is facil¬ 
itated by the Table I Conversion Chart 
for the range of anticipated errors. 

18. Compute the square of the ADU 
error, column VII, and record in 
column VHI (Use Table I Conversion 
Chart). 

19. Calculate the subtotals (1, 2, and 3) 
for column VII and column vm on 
sheets 2, 3, and 4. 

20. Add subtotals 1, 2, and 3 and enter 
the grand total on the data sheet. 

21. Divide the grand total by 44 and 
enter the results on the data sheet. 

Determine a rotary table angle 
correction to relate the errors to the 
LLOS as described in steps 22 through 
34.* | 

22. Record zero setting of SXT horizontal 
autocollimator used as an autocollimator 
indicated on the correction card. 

NOTE: All adjustments 
on autocollimator verniers 
are to be made by rotating 
the vernier control knob 
CW to the final setting. 

♦ This correction represents a table 
positional bias and should not be confused 
with the table accuracy corrections listed 
on the certification card. 


If necessary, rotate the 
vernier control knob CCW 
past the setting and then 
approach the setting by 
rotating the vernier CW. 

To obtain positional 
accuracy with the auto¬ 
collimator, take a set 
of 5 readings, offsetting 
the vernier before each 
reading. The average 
of these readings is to 
be considered the final 
positional setting. Of 
the 5 readings taken, 
none shall deviate from 
the average of all by more 
than 2 seconds. 

CAUTION: When adjusting 
the vernier, rotate it slowly. 

Do not exert any pressure 
on the vernier shaft other 
than that required to rotate 
it. Excessive pressure 
transmitted to the shaft 
from any direction (up, 
down, in, or out) may result 
in erroneous readings. 

23. Autocollimate off the PTF’s vertical 
adjustable mirror through the auto¬ 
collimator eyepiece. Note relation of 
autocollimated image, and adjustable filar 
reticle. If not superimposed, adjust 
vernier to superimpose and record 
average of 5 readings. 
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24. Vernier reading recorded in step 23 
shall not differ from the zero setting of 
the SXT horizontal autocollimator used 
as an autocollimator recorded in para¬ 
graph 22 by more than 2 seconds. Record 
the difference on the data sheet. 

25. Measure the lateral position of the 
SXT reticle with the SXT horizontal 
autocollimator’s vernier while viewing 
through that autocollimator and record 
it as the LLOS. 


33. Add 30 seconds to the angle record¬ 
ed in step 32. The sum is the rotary 
table corrected angle (negative if less 
than zero). Convert this angle to 
decimal parts of a degree with the 
decimal moved 3 places to the right 

and with the algebraic included. 

34. Perform the final calculations 
shown on the data sheet. 


26. Record the zero setting of SXT 
horizontal autocollimator used as a 
telescope indicated on the correction 
card. 


27. Multiply the LLOS (step 25) by 2 
and add the vernier reading recorded 
in step 23. Record on data sheet. 

28. Multiply the zero setting of the 
SXT horizontal autocollimator used as 
a telescope (step 26) by 2 and subtract 
from the sum recorded in step 27. 

29. Add 30 seconds to the difference 
recorded in step 28. 

30. Set the SXT horizontal auto- 
collimator vernier to the corrected 
angle recorded in step 29. 

31. Rotate the rotary table to precisely 
autocollimate off the PTF's elevation 
mirror (laterally only) with the SXT 
horizontal autocollimator as set in 
step 30. 

32. Read the rotary table angle and 
record. 
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TABLE I 

CONVERSION CHART 


ADU 

ERROR 

(VI) 

DEG(+ or 


.001 
.002 
.003 
.004 
.005 
.000 
.007 
.008 
.009 
.010 
.011 
.012 
.013 
.014 
.015 
. 01G 
.017 
.018 
.019 
.020 
.021 
.022 
.023 

. 025 
.026 
.027 
.028 
.029 
.030 


-) 


ERROR 

ANGLE 

0™) 

DEG x 10 3 
<+ or -) 


(VIII) 

err. ang. 
SQUARED 

DEG 2 x 10~ 6 


ADU 

ERROR 

(VI) 

DEG (+ or -) 


ERROR 

ANGLE 

(VID 

DEG x 10" 3 
(+ or -) 


(vni) 

ERR. ANG. 
SQUARED 
DEG 2 x 10" 6 


0 

ITT 

0.1 

0.1 

0.2 

0.2 

0.2 


0 

TToT 

o.oi 

o.oi 

0.04 

0.04 

0.04 


0.3 

0.3 

0.3 

0.3 

0.4 


0.4 

0.5 

0.5 


0.09 
0.09 
0.09 
0.09 
0.16 
0.16 
0.16 
0.25 
0.25 


0.5 
0.6 
0.6 
0.6 
0.7 
0.7 
0.7 
0 . 8 
0.8 
0.8 
0.8 
0.9 
0.9 
0.9 


0.25 

0.36 

0.36 

0.36 

0.49 

0.49 

0.49 

O GA 

0.64 

0.64 

0.64 

0.81 

0.81 

0.81 


.031 _ l.Q 

. 032 _lj)_ 

.033 l.o 

-j-034 TT 

.035 _i.i 


.036 

.037 

.038 

.039 

.040 

.041 

.042 

.043 

.044 

.045 

.046 


1.1 

1.2 

1.2 

1.2 

1.3 

1.3 


1.3 

1.4 
1.4 
1.4 


1.00 
1.00 
1.00 
-1-21 I 
1.21 
1.21 
1.44 
1.44 
1.44 
1.69 
1.69 
1.69 
1.69 
1.96 
1.96 
1.96 


.047 

.048 

.049 

.050 

.051 

.052 


1.5 

1.5 


2.25 


1.5 

1.6 


2.25 


1.6 


2.56 


1.6 


2.56 


2.56 


.053 1.7 

TT7 

. 055 _ 1.7 

.056 " 1.8 

.^>57 TT 

.058 1.8 

.059 1.8 

. 060_ 1.9 


2.89 
2. »9 
2. 89 
3.24 
3.24 
3.24 
3.24 
3.61 
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TABLE I 


CONVERSION CHART (cont) 


ERROR 

(VI) 

DEG (+ or -) 


(VU) 

DEG x 10“ 3 


(♦ or -) DEG 2 x 10 


ERR. ANG. 

SQUARED 
DEG 2 x 10“ 6 


ERROR 

(VI) 

DEG or -) 


DEG x 10” 
(4 or -) 


SQUARED* 
DEG 2 x 10” 6 
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TABLE I 

CONVERSION CHART (cont) 


ADU 

ERROR 

(VI) 

DEG (+ or -) 


ERROR 

ANGLE 

(VII) 

DEG x 10 3 • 
(♦ or -) 


(vm) 

ERR. ANG. 
SQUARED 
DEG 2 x 10" 6 


ADU 

ERROR 

(VI) 

DEG (+ or -) 


ERROR 

ANGLE 

(vn> 

DEG x 10~ 3 
(+ or -) 


(vni) 

ERR. ANG. 
SQUARED 
DEG 2 x 10" 6 


■121 _ 3.8 

■ j -122 ~ 3.8 

•123 3.8 

.124 3.9 

.123 3.9 


.126 

.127 

.JL28 

.129 

.130 

.131 

,132 


3.9 

4.0 

4.0 

4.0 

4.1 

4.1 

4.1 


.*121 

.134 

.135 


AJL 

4.2 

4.2 


14.44 

14.44 

14.44 

15.21 

15.21 

15.21 

16.00 

16.00 

16.00 

16.81 

16.81 

16.81 

-17.64 

17.64 

17.64 


.136 
♦ 137 
.138 
.139 
.140 
.141 
.142 
.143 
.144 
.145 
.146 
.147 

U48. 

.149 

.150 


4.3 

4.3 

4.3 

4.3 

4.4 
4.4 

4.4 

4.5 
4.5 

4.5 

4.6 
4.6 

4.6 

4.7 
4.7 


18.49 

18.49 

18.49 

18.49 

19.36 

19.36 

19.36 

20.25 

20.25 

20.25 

21.16 

21.16 

21.16 

22.09 

22.09 


DATE 
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JOB SXT TDA ACCURACY TEST 



CALCULATIONS 



Column VII 

Column VUI 

20 

Subtotal 1 ; 



Subtotal 2 



Subtotal 3 



Grand Total 


21 

Divide by 44 * * 

♦* 


Results 

Limits 

22 

Zero setting of SXT horizontal 
autocollimator used as an 
autocollimator 


23 

Vernier reading (Average of 

5 readings) 


24 

Difference between vernier 
reading of step 23 and zero . 
setting of step 22 

± 2 seconds 

25 

LLOS 


26 

Zero setting of SXT horizontal 
autocollimator used as a 
telescope 


27 

Vernier reading (step 23) 



2 x LLOS (step 25) 



Sum 



OATE 


© 


rnnu nmoi . 







APOLLO 68N 
EQUIPMENT TEST 
DATA SHEETJL.OFJL-. 


JOC 

NO. 02067 


REV D 1 

j 0B SXT TDA ACCURACY TEST _ 


Results Limits 

Sum of step 27 recorded on 

data sheet 5 Sum _ 


28 2 x zero setting of SXT 
horizontal autocollimator 

used as a telescope (26) _ 

Difference _ 

29 Add 30 seconds to 

difference of step 28 0 1 30” 

Sum _ 

32 Rotary table angle ______ 

33 Add 30 seconds to table 

angle of step 32 Q 1 30" 


Sum _ 

-3 

Decimal Sum _ x 10 

34 Bias error * Mean (*) minus 
rotary table corrected angle 

(decimal) _ ± 1.67 x 10" 3 deg. 

2 o 

Standard deviation ■ ♦*-(*) _ ± 2.22 x 10 deg. 
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2. Functional Tester, 1016949-011 
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THEORY OF TEST 

The SXT TDA accuracy is based on the statist! 
cal analysis of a series of positional measure¬ 
ments made with the optical unit as its index 
mirror is rotated about its vertically oriented 
trunnion axis while the unit is in a horizontal 
position. The SXT is autocollimated via SLOS 
off the precision test fixture elevation mirror 
(part of the azimuth and elevation checking 
mirror assembly), as shown in Figure 1. At 
each index mirror position, the SXT TDA «4X 
resolver readout converted to SXT trunnion 
LOS angle is compared to the precision test 
fixture's rotary table angular position when 
coincidence between the SXT reticle and its 
reflection is achieved. The data is reduced 
to yield a mean error or setting bias and the 
standard deviation about this bias. 


A. PREPARATION 

1. Install the optical unit on the precision 

test fixture in the vertical position per JDC 02058. 

2. Set the PTF yoke assembly to the horizontal 
position per JDC 02058. 

B. PROCEDURE 

3. Set the rotary table to 0° 0* 0". 

4. Set the carriage, 1017169, to the SXT 
position so that the indicator and index 
marks are at SXT on the rails. 

5. Illuminate the SXT reticle by means of the 
SXT autocollimator illuminator. 

NOTE: Adjust the light 
position so that the image 
of the lamp filament is 
centralized in the SXT 
objective lens. 


VERIFICATION WITH SIDL REQUIRED BEFORE USE DATE 
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6. Set functional tester controls as shown 
in Section A of JDC 02059. 

7. Set the following functional tester 
controls as specified: 

CONTROL 

Control Panel 

RSVR BRIDGE SEL 

TRUNNION RSVR 
XMTR 

SHAFT RSVR 
XMTR 

Phase Angle Voltmeter 
DEGREES control 
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Use the rotary table side 
vernier for proper setting; 
never use the top vernier. 

12. Position the SXT index mirror via 
the control panel TRUNNION RSVR XMTR 
so that the SXT reticle and its auto- 
collimatcd image are coincident as nearly 
as can be determined. 

13. Effect a fine adjustment by setting 
TRUN/SHAFT FINE counter to equivalent 
counter reading of TRUN RSVR XMTR. 
(See Table 2 of JDC 02059 for counter 
reading) and then set FINE IND SEL to 
64X position. 

14. At reticle coincidence, perform 
steps 3 through 6 to read out the optical 
unit’s SXT TDA 64X RSVR angle and 
record it in column V under ADU angle. 


POSITION 

SXT TRUN 64X 
0 * .. 

270* (CCW to 
315*) 

50* 


8. Record the table reading corrections 
in column n of the data sheet for each 
nominal angle listed in column I. Refer 
to rotary table calibration chart for table 
reading corrections. 

9. Add column I and column n algebra¬ 
ically and insert totals in column in. 

10. Determine and record the ADU 
Angle (column V) in accordance with the 
following steps. 

11. Set the PTF rotary table exactly 
to the angle recorded in column m. 

NOTE: All adjustments 
on the rotary table are 
made by slowly rotating 
the control CW in an in¬ 
creasing direction to the 
final setting. If necessary, 
rotate the control wheel 
CCW past the setting (at 
least 5 degrees) then 
approach the setting by 
rotating the control wheel 
CW. 


NOTE: To achieve accurate 
ADU readouts, it is important 
to coordinate the optical align¬ 
ment and functional tester 
adjustments for maximum eff¬ 
iciency and speed. If there is 
unusual delay, the optical 
alignment should be rechecked. 

If drift has occurred, repeat 
steps 12 and 13 until an acc¬ 
urate reading is made. 

15. During the ADU readout, reference 
should be made to the nominal ADU angle 
in column IV as a guide to the correct 
angle about which a null is sought. A 
deviation in ADU readout in excess of 
0.150° from the nominal is questionable; 
its validity should be confirmed by 
repeating the measurement. 

Calculations 


Complete the calculations of the data as 
follows: 
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16. Subtract the ADU angle, column V, 
from the nominal ADU angle, column IV, 
algebraically and record as the ADU 
error, column VI. 

17. Convert the ADU error, column VI, 
into an error angle, column VII, by 
dividing by 32. This operation is facil¬ 
itated by the Table I Conversion Chart 
for the range of anticipated errors. 

18. Compute the square of the ADU 
error, column VII, and record in 
column VIII (Use Table I Conversion 
Chart). 

19. Calculate the subtotals (1, 2, and 3) 
for column VII and column Vin on data 
sheets 2, 3, and 4. 


If necessary, rotate the 
vernier control knob CCW 
past the setting and then 
approach the setting by 
rotating the vernier CW. 

To obtain positional 
accuracy with the auto¬ 
collimator, take a set 
of 5 readings, offsetting 
the vernier before each 
reading. The average 
of these readings is to 
be considered the final 
positional setting. Of 
the 5 readings taken, 
none shall deviate from 
the average of all by more 
than 2 seconds. 


OF 


8 


20. Add subtotals 1, 2, and 3 and enter 
the grand total on the data sheet. 

21. Divide the grand total by 44 and 
enter the results on the data sheet. 

Determine a rotary table angle 
correction to relate the errors to the 
LLOS as described in steps 22 through 
34. * j 

22. Record zero setting of SXT horizontal 
autocollimator used as an autocollimator 
indicated on the correction card. 

NOTE: All adjustments 
on autocollimator verniers 
are to be made by rotating 
the vernier control knob 
CW to the final setting. 

* This correction represents a table 
positional bias and should not be confused 
with the table accuracy corrections listed 
on the certification card. 


CAUTION: When adjusting 
the vernier, rotate it slowly. 

Do not exert any pressure 
on the vernier shaft other 
than that required to rotate 
it. Excessive pressure 
transmitted to the shaft 
from any direction (up, 
down, in, or out) may result 
in erroneous readings. 

23. Autocollimate off PTF SXT elevation mir¬ 
ror through the autocollimator eyepiece. Note 
relation of autocollimated image and adjustable 
vertical cursor. If not aligned, adjust along 
the horizontal until the cursor bifilar straddles 
the autocollimator reticle "R" line and record 
average of five horizontal micrometer readings. 
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i 24. The micrometer reading recorded in 
step 23 shall not differ from the zero setting 
of the SXT horizontal autocollimator, used 
as an autocollimator, recorded in step 23 by 
more than 2 seconds. Record the differ¬ 
ence on the Data Sheet. 

25. Measure the horizontafposition of the 
SXT reticle with the SXT horizontal auto¬ 
collimator's horizontal micrometer while 
viewing through that autocollimator nnH 
record as the landmark line of sight (LLO£). 

26. Record the zero setting of SXT hori¬ 
zontal autocollimator used as a telescope 
indicated on the correction card. 

27. Multiply the LLOS (step 25) by 2 and 
add the vernier reading recorded in step 
23. Record on data sheet. 

28. Multiply the zero setting of the SXT 
horizontal autocollimator used as a tele¬ 
scope (step 26) by 2 and subtract from the 
sum recorded in step 27. 

29. Set the SXT horizontal autocollimator 
vernier to the angle recorded in step 28. 

30. Rotate the rotary table to precisely 
autocollimate off the PTF's elevation mir¬ 
ror (laterally only) with the SXT horizontal 
autocollimator as set in step 29. 

31. Read the rotary table 
record. 


32. Convert the rotary table angle to 
decimal parts of a degree with decimal 
moved 3 places to the right and with the 
algebraic sign included, (negative if less 
than zero). 

33. Perform the final calculations shown 
on the data sheet. 
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27 Vernier reading (step 23) 
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TOOLS AND 

MATERIAL 

1. Precision Test Fixture, 1016910-011 

2. Functional Tester, 1016949-011 

3. Illuminator, 1001674 
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Not req 

Hired PP 7 

r65-612 




THEORY OF TEST 

The SXT TDA accuracy is based on the statisti¬ 
cal analysis of a series of positional measure¬ 
ments made wilh the optical unit as its index 
mirror is rotated about its vertically oriented 
trunnion axis while the unit is in a horizontal 
position. The SXT is autocollimated via SLOS 
off the precision test fixture elevation mirror 
(part of the azimuth and elevation checking 
mirror assembly), as shown in Figure 1. At 
each index mirror position. the SXT TDA 64X 
resolver readout converted to SXT trunnion 
LOS angle is compared to the precision test 
fixture's rotary table angular position when 
coincidence between the SXT reticle and its 
reflection is achieved. The data is reduced 
to yield a mean error or setting bias and the 
standard deviation about this bias. 


VERIFICATION WITH 


A. PREPARATION 

1. Install the optical unit on the precision 

test fixture in the vertical position per JDC 02058. 

2. Set the PTF yoke assembly to die horizontal 
position per JDC 02058. 

B. PROCEDURE 

3. Set the rotary table to 0° O' 0". 

4. Set the carriage, 1017169, to the SXT 
position so that the indicator and index 
marks are at SXT on the rails. 

5. Illuminate the SXT reticle by means of the 
SXT autocollimator illuminator. 

NOTE: Adjust the light 
position so that the image 
of the lamp filament is 
centralized in the SXT 
objective lens. 
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FIGURE 1. TEST SETUP FOR SXT TDA ACCURACY 
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6. Set functional tester controls as shown 
in Section A of JDC 02059. 

7. Set the following functional tester 
controls as specified: 

CONTROL POSITION 

Control Panel 


I ASSY _ 1011000 _ 

Use the rotary table side 
vernier for proper setting; 
never use the top vernier. 

12. Position the SXT index mirror via 
the control panel TRUNNION RSVR XMTR 
so that the SXT reticle and its auto- 
collimated image are coincident as nearly 
as can be determined. 


RSVR BRIDGE SEL SXT TRUN 64X 

TRUNNION RSVR 0° 

XMTR 


SHAFT RSVR 270° (CCW to 

XMTR 315°) 

Phase Angle Voltmeter 

DEGREES control 50° 


13. Effect a fine adjustment by setting 
TRUN f SHAFT FINE counter to equivalent 
counter reading of TRUN RSVR XMTR. 
(See Table 2 of JDC 02059 for counter 
reading) and then set FINE IND SEL to 
64X position. 

14. At reticle coincidence, perform 
steps 3 through 6 to read out the optical 
unit's SXT TDA 64X RSVR angle and 
record it in column V under ADU angle. 


8. Record the table reading corrections 
in column H of the data sheet for each 
nominal angle listed in column I. Refer 
to rotary table calibration chart for table 
reading corrections. 

9. Add column I and column n algebra¬ 
ically and insert totals in column m. 

10. Determine and record the ADU 
Angle (column V) in accordance with the 
following steps. 

11. Set the PTF rotary table exactly 
to the angle recorded in column HI. 

NOTE: All adjustments 
on the rotary table are 
made by slowly rotating 
the control CW in an in¬ 
creasing direction to the 
final setting. If necessary, 
rotate the control wheel 
CCW past the setting fct 
least 5 degrees) then 
approach the setting by 
rotating the control wheel 
CW. 


NOTE: To achieve accurate 
ADU readouts, it is important 
to coordinate the optical align¬ 
ment and functional tester 
adjustments for maximum eff¬ 
iciency and speed. H there is 
unusual delay, the optical 
alignment should be rechecked. 

E drift has occurred, repeat 
steps 12 and 13 until an acc¬ 
urate reading is made. 

15. During the ADU readout, reierence 
should be made to the nominal ADU angle 
in column IV as a guide to the correct 
angle about which a null is sought. A 
deviation in ADU readout in excess of 
0.150° from the nominal is questionable; 
its validity should be confirmed by 
repeating the measurement. 

Calculations 


Complete the calculations of the data as 
follows: 
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16. Subtract the ADU angle, column V, 
from the nominal ADU angle, column IV, 
algebraically and record as the ADU 
error, column VI. 

17. Convert the ADU error, column VI, 
into an error angle, column VII, by 
dividing by 32. This operation is facil¬ 
itated by the Table I Conversion Chart 
for the range of anticipated errors. 

18. Compute the square of the ADU 
error, column VII, and record in 
column VIII (Use Table I Conversion 
Chart). 

19. Calculate the subtotals (1, 2, and 3) 
for column VII and column vm on data 
sheets 2, 3, and 4. 

20. Add subtotals 1, 2, and 3 and enter 
the grand total on the data sheet. 

21. Divide the grand total by 44 and 
enter the results on the data sheet. 

Determine a rotary table angle 
correction to relate the errors to the 
LLOS as described in steps 22 through 
34.* 

22. Record zero setting of SXT horizontal 
autocollimator used as an autocollimator 
indicated on the correction card. 

NOTE: All adjustments 
on autocollimator verniers 
are to be made by rotating 
the vernier control knob 
CW to the final setting. 

* This correction represents a table 
positional bias and should not be confused 
with the table accuracy corrections listed 
on the certification card. 


If necessary, rotate the 
vernier control knob CCW 
past the setting and then 
approach the setting by 
rotating the vernier CW. 

To obtain positional 
accuracy with the auto¬ 
collimator, take a set 
of 5 readings, offsetting 
the vernier before each „ 

reading. The average 
of these readings is to 
be considered the final 
positional setting. Of 
the 5 readings taken, 
none shall deviate from 
the average of all by more 
than 2 seconds. 

CAUTION: When adjusting 
the vernier, rotate it slowly. 

Do not exert any pressure 
on the vernier shaft other 
than that required to rotate 
it. Excessive pressure 
transmitted to the shaft 
from any direction (up, 
down, in, or out) may result 
in erroneous readings. 

23. Autocoiiimate off PTF SXT elevation mir¬ 
ror through the autocollimator eyepiece. Note 
relation of autocollimated image and adjustable 
vertical cursor. If not aligned, adjust along 
the horizontal until the cursor bifilar straddles 
the autocollimator reticle "R" line and record 
average of five horizontal micrometer readings. 
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24. The micrometer reading recorded in 
step 23 shall not differ from the zero setting 
of the SXT horizontal autocollimator, used 
as an autocollimator, recorded in step 23 by 
more than 2 seconds. Record the differ¬ 
ence on the Data Sheet. 

25. Measure the horizontal position of the 
SXT reticle with the SXT horizontal auto¬ 
collimator's horizontal micrometer while 
viewing through that autocollimator and 
record as the landmark line of sight (LLO£). 

26. Record the zero setting of SXT hori¬ 
zontal autocollimator used as a telescope 
indicated on the correction card. 

27. Multiply the LLOS (step 25) by 2 and 
add the vernier reading recorded in step 
23. Record on data sheet. 

28. Multiply the zero setting of the SXT I 
horizontal autocollimator used as a tele¬ 
scope (step 26) by 2 and subtract from the I 
sum recorded in step 27. 

29. Set the SXT horizontal autocollimator 
vernier to the angle recorded in step 28. 

30. Rotate the rotary table to precisely 
autocollimate off the PTF's elevation mir¬ 
ror (laterally only) with the SXT horizontal 
autocollimator as set in step 29. 

31. Read the rotary table angle and 
record. 

32. Convert the rotary table angle to 
decimal parts of a degree with decimal 
moved 3 places to the right and with the 
algebraic sign included, (negative if less 
than zero). 

33. Perform the final calculations shown 
on the data sheet. 
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